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Lipiodol* (Iodized Oil) is a 
sterile product containing pop- 
py%eed oil and organically bound 
iodine. The selection of Lipiodol * 
28% or Lipiodol® 40% will de- 

| pend on the degree of opacity and 
viscosity required. 


* The chemical combination of 
iodine to the oil gives Lipiodol the 
property of blandness despite its 
high concentration of iodine. 
Also, because of the organic com- 
bination, disappearance of the 
*radio-opaque shadow means the 
material has been completely 
eliminated. 

Lipiodol® has enjoyed wide 
usage in hysterosalpingography, 
sialography, and visualization of 
sinus and fistulous tracts. 


* When high radio-opacity, 
blandness and freedom from irri- 
tation are requisites in your diag- 
nostic procedure, specify Lipio- 
dol* Its readily available 
anywhere through your normal 
supply channels. 


$mi, EACH 


LIPIODOL,’ 40% 
LAFAY a 


JODIZED OIL NF. 


40% IODINE w/w 


A stable iodine addition product of poppy- 
seed oil. sach ml. containing 540 mg. (40% 
by weights of iodine. BS 
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ee Federal 
ut prescripti 
tiona 


BRIEF SUMMARY 

INDICATIONS: Use in hysterosal- 
pingography, sialography, visualization of 
sinus and fistulous tracts; and, with great 
care end caution, in bronchography. 
‘CONTRAINDICATIONS: Iodine sensitivi- 
tv. Material with brownish discoloration 
shouid not be used. Do not inject into any 
area of active bleeding, including the 
uteras. Not for intravenous use. Do not use 
in persons receiving mercurial salts. 
WARNING: Use in bronchography is a 
hazardous procedure as is bronchography 
itself. Do not use in bronchography in the 
presence of active pulmonary tuberculosis. 
Do not use Lipiodol *28% in bronchog- 
raphv because of its fluidity. Lipiodol 
heated above body temperature may cause 
increased alveolar penetration. 
‘PRECAUTIONS: Use cautiously in cases of 
latent or active hyperthyroidism as well as 
ir adult patients with thyroid adenoma. 
P3I or iodine uptake studies will be af- 
fected for prolonged periods after'use of 
Lipiodol *. 

ADVERSE REACTIONS: Usually due to 
iodinism, alveolar penetration or in- 
travasation, including fever, dyspnea, nau- 
sea, vomiting, pneumonia, urticaria and 
:odema. There have been cases of death 
following the use of iodized contrast 
media in bronchography and hystero- 
salpingography. 





DOSAGE AND ADMINISTRATION: Hys- 
terosalpingography: Pressure of instilla- 
tior should be closely controlled, with 
fluoroscopic monitoring desirable to pre- 
vent intravasation. Preferred timing is in 
the pre-ovulatory phase of the cycle. The 
patient should be x-rayed 24 hours after 
the procedure for confirmation of tubal pat- 
ency. Sialography — Direct instillation 
through a cannula is done very slowly to 
tbe point of some pain (usually 1.5 to 3 
ml.) and pictures are taken immediately, 
15 minutes later with the duct occluded, 
and then after both release of occlusion 
and through expectoration by the patient. 
Sinus and fistulous tracts—Selection of 
28% or 40% Lipiodol* the rate of injection 
and means of injection are strictly a func- 
tion of clinical judgement. Bronchog- 
raphy—read complete package circular 
before attempting use of Lipiodol in this 
procedure. 

SUPPLY: Lipiodol* 28% and Lipiodol* 
40% are available in multidose vials and 
in single-use ampules. Formerly available 
from E. Fougera & Co., Hicksville, New 
York. 

CAUTION: Federal law prohibits dispens- 
ing without prescription. 
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^ Pho/Dot... 


the scanner of the future... 


is here today! With many excellent advantages 
you should consider: 


...more like 2002 A.D, than 1973 


Gone is the guesswork when you 
photoscan with Pho/Dot. Because 
Pho/Dot incorporates a number 

of significant advances in 
electromechanical design and 
engineering, to bring you the highest 
order of fidelity and convenience 

in clinical isotope scanning. To name 
afew advances... 


Patient Positioning —The hospital cart 
or bed can be positioned under or 

to the side of the scanning platform— 
permitting scanning in a room only 

7? ft wide! 

Scan Area—Any area up to 40 cm. 
maximum—for both dot and 
photographic recording! (Limits of 
Scan are easily set by means of 
lockable mechanical stops on 
centimeter-graduated scales.) 
Maximum Tap Rate— Tapper 

is capable of operating at 

70 pulses per second, 
continuously! (Occasional 
higher repetition rates 

will not jam the tapper.) 
Quick-Change Collimators 
—Collimators are stored 

in a lazy susan tray 
belowthe scanning head 
—the 4-collimator 

capacity tray easily 

swings into position for 
collimator changing. 

Digital Response—Both the 
photorecording and dot recording 
Systems feature a digital response that: 
1) with no suppression, produces a 
Sharp-isotope image on the film— 
thanks to the digitized photo-producing 
light source and the precision tens 
System in the photorecording system, 


and that, 2) allows yo 
on a one-dot per one- 
a count-rate range of C- 


P4 










you can obtain a tap 
provides a sharp, cor inc 
reproduction of the i 
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features of this truly 
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Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suopositories, or overhydration. 


Good-to-excellent v sualization is usually obtained 
with a single, simpledose.* No residual oil droplets 
(as is often the case wéh castor oil) obscure the picture. 
Pleasant taste of X-PFEP Liquid meets with high patient 
acceptance.* Simplieitv and ease of administration 
are appreciated by the patient at home, by 


the nursing staff at the hospital. 
“References available on request. 


ne step-One dose-One bottle 


-PREP Liquid - 


(standardized extract of senna fruit 
o prep the bowel for radiography 


Gray Pharr aceutical Co., Affiliate 
The Purdu2 Frederick Company 








RIGHT 1975, GRAY PHARMACE. TICAL CO./RORWALK, CONN, OS856 Bears 124473 








If the Clinac is so great, - 
why does it take 35 people 
to help you use it? 


We want to be sure every Clinac 
user gets eut of our equipment 
all the radiotherapy capability 
we builc nto it. That's plenty. 
The versatility, performance 
«and reliability engineered into 
the Clinac is a matter of record. 






1 


So once we had mastered the 
technical problem, we gave the 
human element our attention. 
We set up a specialized cus- 
tomer cssistance force which 
today inc-udes 35 professionals 
devoted to staff training. tech- 
nical feld assistance and inter- 
change of new data and tech- 
niques, 





It all starts when your technol- 
Ogist. your maintenance engi- 
neer ard perhaps you yourself 
attend a one-week seminar in 
Palo Alte on operation and 
maintenance of the Clinac. 
Using professionally written, 
illustrated manuals. Varian 
techniceins guide your staff 
through the theory behind the 
Clinac, the working compo- 
nents and preventive mainte- 
nance techniques. Your people 
returr trained to put your 
Clinac iato operation and per- 
torm ncrmal routine mainte- 
nance. 
Miter yveur Clinac goes in serv- 
ice, periodic calls and on-site 
visits are made to verify its con- 


tinuing high level performance. 











These contacts may lead to 
service tips, retrofit of a latest 
innovation, sharing of informa- 
tion about new dats available 


Or new accessories under devel- 
opment. If a Kno' ty service 
problem develops. a close-by 
Varian field technic-aa is avail- 
able on 24 hour cab. 


In addition, vou wil 5e invited 
to attend and participate in 
periodic Varian Users’ Meet- 
ings. These meetings. which 
have been attended by as many 
as 125 therapists and physicists. 
are à forum for exchange of 
new data and techaiques on 
the Clinacs. 

At the last mceetinz, held at 
Geisinger Medical Center, the 
complete sets of iscdose curves, 
as developed and checked by 
several leading institutions, 
were intercompared. and the 
uniformity of mackines veri- 


fied. User developee tables of 
tissuc-uir ratios aed scatter-air 


ratios were distribated. The use 


of special accessories was dis 
cussed, and techniques of using 
the Clinac in unusual therapy 
situations were presented. In 
addition to the formal presenta- 
tions. you will often learn use- 
ful tips on technique from infor- 
mal discussions with other users 
and with Varian engineers. 
Think about it. Isn't this the 
type of on-going support you 
want for the linear accelerator 
you buy. Call or write for all 
the details. 

Varian Radiation Division. 
611 Hansen Way. Palo Alto, 
California, (415) 493-4000: 
Springfield. New Jersey, (201) 
376-6632: Detroit (Plymouth), 
Michigan, (313) 455-1570; 
Chicago (Park Ridge), Hlinois, 
(312) 825-6232: Atlanta, 
Georgia. (404) 761-3109. In 
Europe: Steinhauserstrasse, 
6300 Zug, Switzerland: Russell 
House, Molesey Road, Walton- 
on-Thames, Surrey. England. 
In South America: Alameda 
Lorena. 1834 ZC 5 Cerqueira 
Cesar, Sao Paulo—SP—Brazil. 


varian 


radiation division 


New RADX RolA- Matic Processor | 
lets you view scans in42 seconds. : 









All you do is feed exposed film The Roll-A-Matic goes where you 
into the RADX M-3 Roll-A-Matic. need it, too. No darkroom. No 
In just 42 seconds, the first frame is external plumbing. Fully self-con- 


ready for viewing. Develops all tained. Just put it on any convenient 
sizes of roll film up to 5" From 4 table or counter and plug it in. 
frames to a full roll. with provision Also adaptable to chemical 

for feeding to a take-up spool. replenishment where usage 


volume is high. 


The RADX Roll-A-Matic has 
everything going. RADX quality and 
dependabi ity. Fastest cycle time 
of any processor. And a pricethat © 
will surprise you — under $3700! 

Call RADX for details. 





A RAD 
ocean? P. O. Box 19164, Houston, Texas 77024 


713/468-9628 


RX-637 


Show this processor ad 
to your fingers and your feet. 


This part is for your fingers . . . With 
Sakura's QX-1200 X-ray film processor, 
you can change from 90-second to 312 
minute processing by just pushing a 
button. No other processor has this fea- 
ture, which makes the 1200 a bit of 
good news for your fingers. 

For you, the 1200 provides a big out- 
put from a small unit (only 5.5 square 
feet of floor space), is easy to operate 
and service, and gives you years of low- 
maintenance operation. It has direct de- 
veloper and dryer temperature readings, 
and offers automatic feed for roll and 
cut film as an option. 


This part is for your feet . . . Sakura's 
QX-Matic-S 312 minute processor ís ideal 
if you've developed aching feet from 
walking to a centralized processor. 

The QX-Matic-S lets you decentralize. 
You can put a QX-Matic-S in the operat- 
ing room, you can put one in the emer- 


gency room, you can even put one in 
the special procedures room. And since 
thes cnly cost about $4000 each, you 


car dò it without putting your budget - 


inte a bind. 

“he processor can be converted to 
iwc menute operation without extra cost.. 
An opticnal automatic feed and take-up 
for rol and cut film eliminates hand 
feeding. There's also a self contained 
rep ershing system for developer and 
fixer taat operates automaticaily. 

Easy to clean, easy to service, easy to 
Operate and easy to get to, That's the 
QX Matic-S. 

tn’ that feet and shoulders above 
what vou have now? 


Ths part is for your head . . . If you'd 
like farther information, send for our 
catalo3. 

zetffel & Esser X-Ray, Inc., 750 Huy- 
ler St, Teterboro, N.J. 07608. 


KEUFFEL & ESSER =-RAY, INC. 
X-Ray Film and Instr men-ation 


Ree 





FOR YOUR FINGERS 


Exclusive Distributors 
Western Hemisphere 


FOR YOUR FEET 
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. With the Collaboration of Merle J. Stuart and the 


late Lawrence C, Cross. With a Section on Pleso- 
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Margaret J McGann. Foreword by the late Theodore 
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Georgetown Univ. School of Medicine, Washington. 
D.C. 12, 116 pp. 76 il, $11.75 


HEMATOPOIETIC AND GASTROINTESTINAL 
INVESTIGATIONS WITH RADIONUCLIDES: 
Third Annual Nuclear Medicine Seminar cempiled 
and edited by Albert J. Gilson, William M. Smoak, 
HT. and Morton B. Weinstein. al of Univ. of Miami 
School of Medicine, Florida. (28 Contributor. "72. 
472 pp. (6% x 9%), 301 iL, 37 tables, $30.00 


DR. W. €. RÖNTGEN (2nd Ed. 2nd Ptg) by Otto 
Glasser, Cleveland. Clinic. 772, 192 pp. 17 il. S7.30 


ANATOMICO — ROENTGENOGRAPHEC 
STUDIES OF THE SPINE (2nd Ptg.) by Lec A. 
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X-RAY MICROSCOPY IN CLINICAL AND EX- 
PERIMENTAL MEDICINE by T. A. Hall. Uris. of 
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Róckert, Univ. of Göteborg, Göteborg. S 
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CISTERNOGRAPHY AND HYDROCEPHALUS: 
A Symposium by John C. Harbert, Editor, George- 
town Univ, Hospital, Washington, D.C. Associate E«fi- 
tors: David C. McCullough and Alfred J. Luessenhon. 
both of Georgetown Univ. Hospital: and Giovanni Di 
Chiro, National Institute of Neurological Diseases and 
Stroke, Bethesda, Maryland (109 Contributors. 
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T RADIUM RECIPES FOR CUTANEOUS CA*- 


CER (The Manchester Method) by J. B. Howell. 
The Univ, of Texas Southwestern Medical Schoel 
Dallas. In. Collaboration with W. J. Meredith and 
Gerald Swindell. '72, 160 pp, 49 iL, 2 tables, $11.75 
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f; SIMPLIFIED RADIOTHERAPY FOR TECHNI- 
CIANS by Barbara Howl, Wolverhampton, Stafford- 
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BASIC NUCLEAR PHYSICS FOR MEDICAL 
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Joha N. Wolfe. Hutzel Hospitel, Detroit. Foreword by 
Wendell G. Scott. 72, 194 pp. (8!5 x 11), 242 il. 
182 in color), $23.50 


SPRINGFIELD * ILLINOIS 62717 


When were you last 
on your knees? 





Only Abbott's Graphic " Rectilinear Scanner team 
offers a total service commitment. 


The Graphic scanner team is not one 
man who sells you an instrument and 
then forgets you. We provide the 
assistance of a radio-pharmaceutical 
representative, nuclear instrument 
consultant and field service engi- 
neer. They are ready to help even 
when everything is running 
smoothly. Our team is capable and 
willing to help you set-up a new de- 
partment, They can assist in licens- 
ing procedures, thorough training of 
technicians, including new diagnos- 
tic procedures and techniques, 

Graphic is a versatile and rugged 
instrument. But let's face it; even the 
best equipment eventually needs 
Service. The speed and thorough- 
ness with which your supplier re- 
sponds is your most important 
consideration. 

Frankly, we don't expect too many 
calls telling us the Graphic is 
"down", The Graphic scanner is rug- 
ged and reliable. We even provide 
our normal warranty for mobile use. 
It's not one of those complex units 
that spends more time with a service 


engineer than it sperds with your 
patients. You handle ose patients 
in less time with the ezsvto-operate 
Graphic scanner, 

What's more, our team cf spec- 
ialists will thoroughty an your 
personnel. This thorough -raining 
can only be obtained from che first 
and only full-line suppiier.of nuclear 
instruments and radic-raàarmaceu- 
ticals. 


To find out more, just send in the 
coupon below. For fast results, call 
Abbott Nuclear Instruments at 312- 


688-8354, 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, fllinois 60064 

Health Care Worldwide 
World's Leading Supplier 
of R Pharmaceuti 








Please senctcD572 Abbott Park, North Chicago, ili. 60064 


[| a 
LÍ I'm thinking atsou: expanding or adding a nuclear medi- 
g 

[| cine department. Please send more information on the [| 
- easy-to-opera’s Graphic rectilinear scanner, I 
i i 
i Name-. cc ee TGs s ee E i 
1 Hospital- s e Len & — H 
- hunc LEO es 2g Se i 
H City: uno. E et coo puc os d 
I .Phone.. pomicout ue d crc ue DNI [| 
I 5 
L ü 


En 


Where image quality and reduced patient exposure are vital, 


use CURIX RP2...the standard of the world! 


Curix RP2 is the new high speed, 


tient exposure is a must. Its speed, 
high contrast, 90-second medical 


general radiography, as well as spe- 

combined with fine grain and high cial procedures, pediatric radiogra- 
x-ray film that doesn’t sacrifice — contrast; makes it the ideal film for | phy and other examinations where in- 
image quality where reduced pa- 


AGFA-GEVAERT voluntary motion must be eliminated. 
y 
® 


10595 (914)769-5900 
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‘S a ‘lower dose’ x-ray process that profftices an 
mproved permanent image on a sheet of low 
ost plastic. In less than 90 seconds. a It can 


































TOO" processing. It's light in- 
sensitive. o And it can be 
ad on a typical view box. 


roved image, and re- 
duced processing time 
- are the ingredients in 
.this significant advance 
. in x-ray imaging.-3 We 
cal it the Xonics Elec- 
tron Radiographic Sys- 
fem (ERG) It will be 
aveiiable in about a year. 
technical base is the 
eondary emission of 
electrons in an imaging 
- chamber to produce an 





















Xonics, Inc., is a science based company involved in ^ 
products for the fields of health, sz^ety and pollution 
control, N 

ERG is one of our interesting developments, 

















6849 Hayvenhurst Avenue, Vat 


XONICS.INC. — 





^Proudian, A.: Carangi, R. and Jacobson, G 








a - to xray dia nosis 


sia 91406 © Phone: (213) 787-7380 





electeostatic latent image on an inexpensive di- 
electmc plastic sheet. o The technology offers 
additonal benefits. a Ongoing clinicgl testing at 
two medical schools has demonstrated 
excellent resolution, appraximately 
doubling that of silver halide film. 
The radiation dose is reduced a 
significant percentage*. a 

Both soft tissue and bone 


detail are observable in the 
image. o Plans are to use 
Electron Radiography in 
automatic systems, elimin- 
ating amplifying screens: 
and darkrooms at consid-. ~ 
erable cost and space sav- - 
ings. a If you are interested 
in more information. on 
the Xonics Electron Radio- a 
graphic System (ERG), - 
write for our technical 
material available on the - 
subject. 














ELECTRON RADIOGRAPHY — A New Method of Radiographic 
Imaging — Presented at 58th Annual Meeting of the Radiologica: Society of North America, (Nov.) 1972. 
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The revolutionary Profexray Lab-2 Ciné 
System is an integrated cath lab that 
doesn’t require a separate control. 


Every institution with a heavy patient load 
for heart-cath work could use a 2ack-up 
lak. And a lot of smaller institutions would 
lik? to add ciné-angiography to their capa- 
bil ties for a realistic investment. We’ve just 
answered these two needs. 


In'roducing the Lab-2 Ciné room. 


A complete, self-contained system that 
dcesn’t need a complex, high-powered gen- 
erator. Everything you do need—in controls, : 
instrumentation and power—is right there in: 
the Lab-2— built around the finest ciné sys- 
ter in the world. It's streamlined for mainte- 
hance and service. It's systems-engineered 
and pre-tested before installation. We're so 
ertain of its unmatched reliability that 
ab-2 is backed by a full two-year warranty." 


another part of the Profexray radiology 
volution: equipment and concepts to com- 
etely overthrow an old order of doing things, 
nd give you new standards of efficiency. 
et in touch with your Profexray represent- 
ative for the details on the Lab-2 Ciné Sys- 
*em. You'll find him a powerful ally. 







































PROFEXRAY 


Des Plaines, Illinois 60018 











Hysterosalpingogram with Salpix Contrast Medium. i 24-hour postinjection x-ray of same patient, 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
aly no irritating radiopaque residue to produce foreign-body 
reactions, yet it provides the viscosity needed for adequate 
visualization. 

Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing cr recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-raenstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


CONTRAST MEDIUM 


TRADEMARK d 


sodium acetrizoate 0.53 g and 
polyvinylpyrrolidone 0.23 g 





ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 


craniotome G E N E R A 


EC'SION SKULL UNIT 





































































SPRINT X 
125 


OBILE BATTERY-OPERATED X-RAY UNIT 


D mA at 125 Kv E 
NTONOMY: 10,000 mAs 


"EGRATED AND LOGIC 
RCUITS EVEN FOR THE 
IN POWER PART 


NE OF USE: 




















pushbuttons only: kV-mAs with digital 
sading (kV adjustment from 55 to 125 kV 
nd mAs adjustment from 1 to 300 mAs). 


Jl the electromagnetic brakes for X-Ray 
ibe centering are controlled by a single 
Ashbutton. This pushbutton also controls 
bwe centering device with high intensity 
bwdine lamp thus permitting its use in 
crongly lit rooms. 


[Motorized displacements by means of 
[wo motors controlled separately. 


-— QUALITY OF RADIOGRAPHS: 





W High focus-patient distance (maxi- 
mum focus-floor distance is 81"1/8). 


W Possibility of exposures in all inci- 
dences (double obliquity of the « 
X-Ray beam). 





ZEILE IE. AL Via Monte Albenza, 9 - 20052 MONZA (italy) - Tel. 74.05.41 - Telex 33.191 - Telegr. Raygen-Monza ht - TJ 


the 

970 UV 
Online 
gece 
film sheet 


in SCHONANBER CUTFILM CHANGERS is that... 


e it has the lowest possible inertia — therefore it can be accelerated 
and deceleratec fast in the machine to give adequate exposure 
times at all expo-ure rates, and the changer does not cause disturb- 
ing vibrations waea it runs; 

e it gives excellen* detail without vacuum procedures; 

e the handling is so Smple: just load the unexposed films in the load- 
ing bin and pick-up the exposed films in the receiver; 

e it allows you to taxe any number of single films without wasting 
any film; 

e it allows prelimmary evaluation of the examination without delay 
by having just a*fesv films processed immediately; 

e it allows alternate exposures in biplane operation — for a minimum 
of scatter — without any film waste; 

* unlike rollfilm (eut or uncut) it is initially flat, so it runs smoothly 
through the processcr; 

e the viewing andfiling is so convenient. 


SCHONANDER 
FILMCHANGERS 
for naked sheetfilm are 
CONVENIENT 
OO) NO) IONE 
DEPENDABLE 

AOT-R max. 6 exp:/sec. PUCK max. 2 exp./sec. 


Universal filmchenger Punch card controlled filmchanger 
for all angiographic with see-through options; also 
a examinations useful to replace cassettes in 


| conventional radiography 
EL=SMA-SCHONANDER 


ELEMA-SCHONANDER, INC. 


699 LIVELY BOULEVARD s EEK GROVE VILLAGE, ILL. 60007 « (312) 593-6770 





FOR DEPENDABLE ANGIOGRAPHY 
L-F FRANKLIN FILM CHANGER 





The reliable, highly mobile L-F Franklin Film Changer, single or biplane, delivers 
excellent diagnostic films. Roll film eliminates tedious cut film handling for each 
series. Permits up to 54 exposures without reloading; daylight installation and 
removal of magazines. Programmed film speeds of 0, 1, 2, 4, and 6 films per second. 


FOR MORE DETAILED INFORMATION, 
CALL YOUR X-RAY EQUIPMENT SUPPLIER OR WRITE DIRECT. 


4. EBEL-FLARSHEIM 


SYBRON CORPORATION 










Products for 
Better Health 
from Sybron 







111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 


PH | LI DS The Philips 


AS Diagnost OP isn't much 
good for most things. ` 


That's because it isn't made to do most 
things. 


It's an x-ray system designed and built for 


the operating room. Only the operating 
room! 





The Diagnost OP provides brilliant image 
intensified fluoroscopy on a T.V. monitor 
and 70 mm rapid sequence films for 
quic« appraisal. 


It mounts on the ceiling, using no 
valuable floor space. 


But there are no ceiling tracks or ` 
undraped cables to carry dust to the sterile 
fielc. 


Best cf all, it parks far away from the 


su-g cal table when not in use, so you 
Fa-dly know it's around. ` 


l7 vou've ever found the need for excellent 
ciegnostic films while the surgical field 
reraains readily accessible . . . you've got 
tne answer. 


W/nte for more information. 


F-ILIPS MEDICAL SYSTEMS, INC. 


A NORTH AMERICAN PHILIPS COMPANY 


71C Bridgeport Avenue, Shelton; Conn. 06484 











The 
original 
medium energy 
linear accelerator 
providing both 
x-ray and 
electron therapy. 


The proven Mevatron XH gives you the option 


g either sees penetrating x-rays or medium 





ed- 





energy electrons. You have both treatment and s 
uling Hexibility secause conversion between modes 
takes less than asniiute. 


The availabie ee 


tron energy levels are 3,7, and 


ng to the SCRAD protocol, 





€ 





Paccor 


ise this energy to treat skin and 





s and tumors in the oral cavity, 





pharynx, cervical iemph nodes, breast, chest wall, 


head, and neck. 


. or 10 MeV in a field that 





specifications are not surpassed by any other medi- 


umen à or—even those priced higher. 





A vied achromatic syste: odices 
patented achromatic system produces 





fields which are inberently symmetrical across both 
axes, There is aa need to monitor or correct for 
asymmetry, 


hcient set- 





up for fixed, arc, er full rotation therapy. And by 
retracting the beam shield, vou can treat over ex- 
tended distanceward areas. 


1 


Two decades o? dedicated research have resulted 





in today’s mostsophisticated linear accelerators for 
sale, lease, or rent - MEVATRON — in the battle for 
life, don't settle tor less. 

For further insormation, please call or write: 
CORPORATE ADQUARTERS, Applied Radi- 
ation, Department. [-12 Walnut Creek, California 
94596, telephene (415) 935-2250; EUROPEAN 
HEADQUARTERS, Siemens AG, Medical Engi- 


; Group, Henkestr 127, Erlingen, Germany, 











neerin 





telephone (091349 81-2423. 
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“announcing: Anew, 
wualuced-cost processor 
“mat’s tabletop size... and 
“livers high-quality 
“eadiographs in 
out 2'/ minutes. 


If you think reducing the overall costs of your 
adiology department is important, then think 
about how the new M7 can help you, starting 
vith the reduced initial investment. It's compact. 
2fficient and versatile. And consistently delivers 
1igh-quality radiographs...quickly, at waist level. 
automatically. It processes all listed sheet and 
oll sizes of KODAK RP X-OMAT and KODAK 
X-OMATIC Films in just about 21 minutes. 

And heres a big cost-saving feature...the 
xuilt-in automatic standby control unit reduces 
»ower and water consumption as well as 
»rocessor wear during intervals when it is op- 
"rating for extended periods without film 
eing processed. 

One more thing, the M7 is quiet...so quiet 
hat it can operate right next to viewing areas 
without causing excessive disturbance or distrac- 
ion. And all components are readily acces- 
“sible for ease of servicing. 

For 90-second automatic processing, theres 
still the popular KODAK RP X-OMAT Processar, 
-Jodel M6A-N. 
For more information about the new KODAK 
1P X-OMAT Processor, Model M7, consult your 
Xodak Technical Sales Representative. 




















zastman Kodak Company 
Radiography Markets Division, Rochester, N. Y. 








FURSTinVALUE 


Fuji X-Ray film is acclaimed by doctors 
and technicians everywhere—for it com- 
bines everything you want in technical 
qualities with a reasonable cost. It’s 
number one in value! 


For quick delivery of the X-Ray film with 
reliable consistency, excellent contrast 
and low fog level, call your Fuji film 
dealer today. 


Distributed throughout the U.S. by: 


PYN E E RAY CORPO RATI © N Now Yo © chicas * Los Angeles 


121 SPENCER PLACE, MAMARONECK, NEW YORK 10543 
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HYDROMETROCOLPOS IN INFANCY* 


By MARTIN H. REED, M.D.,t aud N. THORNE GRISCOM, M.D. 


BOSTON, MASSACHUSETTS 


YDROCOLPOS is dilatation of the 

vagina proximal to a congenital ob- 
struction. If the uterus is also dilated, the 
condition is called hydrometrocolpos. Oc- 
casionally, the obstruction is at the level of 
the cervix and only the uterus dilates, 
forming a hydrometra. 

‘Twenty-six infants with these conditions, 
including cases which were diagnosed only 
at autopsy, have been seen at this hospital 
since 193§ and will be described here. 
Vaginal atresia without proximal dilata- 
tion and adolescent hematocolpos were 
excluded. Several patients in this series 
have been reported or alluded to previ- 
ously 3.3.4 


RESULTS 
(Table 1) 
CLINICAL FINDINGS 


No relevant abnormalities of pregnancy 
were recorded, and the masses did not cause 
dystocia. Two of the 26 infants were pre- 
mature, Nineteen patients presented within 
the first week of life, 5 in the second and 
third weeks, and the other 2 at 5 and 6 
months of age. 


In 12 patients, a lower abdominal mass 
was detected clinically. This varied from 
a vagve fullness to a definite tumor ex- 
tending above the umbilicus. Several of 
these kad other severe congenital anoma- 
lies. In 2 of these 12 patients the mass 
protruded between the labia (Fig. 1), and 
tended to bulge when the baby cried or 
strained. Three other patients had only an 
interlapial mass. A few of these infants had 
respiratory distress or edema of their lower 
extremities as a result of their large ab- 
dominal masses. These, however, were not 
striking findings. 

Nin» patients presented with other 
severe congenital malformations, fre- 
quently imperforate anus, but had no 
palpable mass; the hydrometrocolpos was 
discovered by roentgenography or at sur- 
gery or autopsy. One baby was admitted 
with omphalitis and septicemia; and un- 
related hydrometrocolpos was found at 
autopsy. Another girl had persistent dif- 
ficulty with voiding and at $4 months of 
age was found to have an imperforate 
hymea with a small hydrocolpos partially 
obstructing the urethra. 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Rzdiology, Washington, D.C., October 2, 1972. 
Presented'also at the Seventy-third Annual Meeting of the American Roen-gea Ray Society, Washington, D.C., October 3-6, 1972, 


25 the Award Paper of the Society for Pediatric Radiology. 


From the Departments of Radiology, Children's Hospital Medical Center and Harvard Medical School, Boston, Massachusetts. 
* Present Address: Department of Radiology, Children's Hospital and Un versity of Manitoba, Winnipeg, Manitoba. 
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Martin H. Reed and N. Thorne Griscom May, 1973 
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TWENTY-SIX ENFANTS WITH HYDROMETROCOLPOS 

















| i 
i i 
Clinical Findings | Roen&enographic Findings Obstructing Lesion | Type of Dilatation 
| | | 
| | | 
seere A a — op 
Omphalitis, leg abscess | No abdominal roentgenograms Imperforate hy men | Hydrocolpos found only 
if 





; at autop 














| Interlabial mass (Fig. 1? i Hydrocolpos 


contras; medism injected through hymen | 
















Difficulty of voiding imperforate hymen 


















| Suprapubi 





Large pelvic mass displacing bladder anter- 


| 
| | Imperforate hymen 
| iorly B 











H . è H 

| Urinary retention, suprapubic mass, 
| interlabial mas 

| 

l 

| 





anteriorky 














i der 
Interlabial mass | Contrast medium injected through the mem- Hydrometrocolpos 
i brane showed dilated vagina, uterus, and 


tubes 


| 
| 
| 














| Lower abdominal mass 





Imperforate anus Hydrocolpos separated 
from normal uterus by 


proximal vaginal atresia 


ureter opacified only by contrast medium | 
refluxing into i: from the hydrocolpos (Fig. 
to, A ard B} 












Interlabial mass No abdominal soentgenograms 













| Suprapubic mass, edema of vulva 
| and lower extremities phrosis, 





ic mass, mild bilateral hydrone- 
cesicovaginal fistula (Fig. 6) 


| Hydrocolpos (> 100 ce.) 
i 
| 








Hydrocolpos (25 cc.) 


Feeding di imperforate | Duodena! obstraction 
anus | 









Le r 
| Severe segmental vaginal 


| 
| Distended abdomen, imperforate | Pelvic m. 
j anus | stenosis 














Distended abdomen, imperforate | Imperforate anes 
anus i 





















phag 
geal fistula, duodenal obstruction 


Prematurity, m 
lower abdominal mass, imperforate 


i 
| 
| 
| 
| 

anus | 
| 


Vaginal atresia 








Pelvic mass, bilateral hydronephrosis, patent 
urachus, hydrocelpes filled at cystography 


Questionable abdominal mass, am- 
| biguous genitalia 
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TWENTY-SIX INFANTS WITH HYDR@METROCOLPOS 














Course 





Other Genital 
Anomali 


Treatment | 


Urinary Tract strointestinal 
Anomalies Anomalies 

















s later of sep- 











| Well, age 14 months 


| 








I: Hymenectomy | Well, age 3 years 


| | | | 













Oophorectomy and | Well, age 12 years 
| hysterocolpectomy 








iw jell, a age 4 years 

















i = 

| Membrane resected, | Unable to conceive in 4 
| recurrent obstruction | yearsof marriage; other- 
| and 3 vaginal opera- | wise, well, age 25 years 
| fons during next 15 

| years 

i 

i 

i 

i 

i 

| 















ic 


Correction of malro'a- | Died. age g weeks 
| tion, suprapubic drain- | 
age of hydrocolpos, i 
H 


Agesesis of one uterine | Pyonephrot 
ture | ney with uretcr enter- 


| Malrotation, 
| | 
| ing left side of bladder, | 

| 

| 

H 

| 


forate anus 





i hypoplastic left kidney ! 
| with ureter entering 
hydrocolpos 


rectal pull-through 


| 
| 
i 
H 
i 










“Well, age sj years 


i 
i 












ethra opened into 
vagina above 
membrane 


Laparotomy and dr: Well, age 8 years 


age of vagina, excisic 


^i 
| 
| 
! 
i 
| of membrane 














Bilateral small cystic T Esophageal atresia, | Smal} vestricular sep- i Duodenojejunostomy, | Died, age 3 day 
kidneys, left ureter en- | tracheoesophageal fis- | tal defec:, rolysplenia | rectal pull-through 
tered vesicovaginal fis- | tula, duodenal atresia, | 
| H 
I 
p 
I 
| 
i 





tula nid anus 

















roscopie rectovaginal 
fistula 


‘jupiter anus | Drainage of hydrome- | Died, age 6 days, of 
| trocolpos, transverse | sepsis 
i 


i colostomy 


| 
| 
f 
| 
i 
| 
| 











Imperforate anus | Double inferior vena | Transverse colostomy Died, age b days 


| cava 
H 
i 


Bicərnaate uterus with | Right renal agenes 
diated left horn and | malrotated left kidney 
aic right horn, ureth- | with duplex collecting 
imal fistula, recto- | system 

vaginal fistula 


j 
1 














Esophageal atresia, | None | Died, age 7 days, of re-* 
distal tracheoesopha- spiratory distress 





Ficernaate uterus, double 
vagina, urethrovaginal fis- 
tals, rectovaginal fistula 
(ie, rr, A and B) 
























/ell, age 24 years; re- 
cently married, but no 
| children 














4 Martin H. Reed and N. Thorne Griscom May, 1973 
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TWENTY-SIX INFANTS WITH HYDROMETROCOLPOS 











Clinical Findings Roentgenographic Findings i Obstructing Lesion 
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16 | ist da. | Lower abdominal mass, imperforate | Imperforate anas, contrast medium injected | Vaginal atresia ; Hydrocolpos 
| (1949) j anus, single perineal orifice | through perineal orifice filled irregular cham- | i 
ber of uncertain identity | 
| 
| | 
i 



















j 
afi 
i 
| 


Dyspnea, imperforate anus i Kidneys not opacified on intravenous uro- "aginal atresia | H ydrocolpos (25 cc.) 
| gram, only hwdronephrotic right kidney | 
| i found on retrogzade study, bladder displaced | 
1 i superiorly by mass, and had urachal diver- | 
ticulum i 















i " 
18 | rst da. | Lower abdominal mass 





abnormal | Large peivic mass containing fluid and gas | Vaginal atresia 
| (Fig. 2, and F3 





Iydrocolpos 











i 








l 
| 
| 
| 
i 
| 
| (1962) forate anus 
i 
H 










































19 rst da] Partial bladder exstrophy Large pelvic mess containing fluid, gas, im- | Vaginal atresia fydrometrocolpos 
| perforate anus, Bilateral hydronephrosis 
| 
Serie ape NUMQUID oe Gres c P Ses 
20 | rst da. | Abdominal distention, single peri- | Imperforste anus, large pelvic mass shown to | Vaginal atresia | Hydrometrocolpo: 
| i1962) | neal orifice | be hydrocolpos-2t genitography where blad- | (2100 cc.) 
f i der and rectum were also opacified i 
— ——— PEN PE A E EN IA EPEE Ey wea ied int Mines MeO See Vee et T 
| a : | : AE "E : 
2: | ist da. | Suprapubic mass Avascular pelvic mass, mild bilateral hydro- | Vaginal atresia i Hydrometrocolpos 
i (1965) nephrosis. bladder displaced anteriorly and 
| 
| | 
MÀ MÀ JM z POTERIE AATE EAEE uS he 
z2 st da. | Abnormal facies, lower abdominal | Bilateral sneumothoraces, small amount of | Vaginal atresia | Hydrometrocolpos 
j Gozo) i mass, imperforate anus; normal | intestinal gas i | Oso cc) 
| | twin sister i | 
| | | 


i 


———— 

















i 
vst da. | Vague suprapubic mass, single 














| | Flush genitography and injection of contrast | Vaginal steno | Hydrocolpos 
| 972) | perineal opening, imperforate anus i medium by catheter opacified bladder, hydro- | i 
| | | colpos, fistula, rectal stump (Fig. 9) | 
i | | i 
— — PX a ER: ERO a E AEE E NE | € 
24 | 10 da | Lower abdominal mass | Bilateral bxdronephrosis, mass between blad- | Atresia of cervix with | Hydrometra (300 cc.) 
| (t944) | | der and rectum normal vagina | 
i | 
i i 
i 
| 














Iydrometra and right 


i1 
| right hydrenephzosis of vagina | hydrosalpinx 


i 

H 
ist da? | Hypospadias, bifid scrotum, ques- | Pelvic mass displacing bladder anteriorly, | Atresia of cervix, agenesis 
(1946) | tionable lower abdominal mass i 














ist dat | Prematurity, single perineal orifice, | Large pelvic masa; bladder, hydrometra and | Stenosis of cervix Left hydrometra 


i 
i 
i 
i 
i 
i 
i 
i 











| (1958) | abnormal genitalia | rectum opacified by genitography (Fig. 3, i i 
i | A and B) í i 
| | 
| | 
ROENTGENOGRAPHIC FINDINGS to evaluate the lower abdomen, 2 because 


Twenty-four of the patients had roert- of duodenal obstruction and 1 because of 
genograms of the abdomen. Three patients her moribund state. In 18 of the other 21 
had too small an amount of intestinal gas patients a pelvic mass was demonstrated 
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TWENTY-SIX INFANTS WITH HYDRƏMETROCOLPOS 








ated Anomalies 


Rg aid Ee eee Sa e ite ——————— 





zastrointestinal j 
“Anomalies i 


Urinary Tract 
Anomalies 


Other Genital 


I Miscellaneous 
Anomalies 


= 
i 
i 
i 













Biormnuate uterus with | Agenesis | Tmperforate anus | Right-sicsd aorticarch, : 


H 
normal right horn and | ney, small cystic left | | partial secrai agenesis, | | . 
bepeplastic left horn | kidney, left ureter en- i 
| tered vagina, agenesis | 
| of bladder i 


| bilaterakeongenital dis- | 
| location hips, ab- | 
sence of ift fibula and | 
Hh and “th pedal rays | 

















Coloborsa of right iris | Laparotomy | Died, age 3 months, of 
pyelonephritis 





E opic severely ste- 
i : notie anus, agenesis of 
` galibladder 




















: Correction of malrota- 1 Died, age 1 week, of nu- 
| tion, transverse col tritional problems 

| tomy, suprapubic cys. 
. totomy 





enitalsinus with zexter- | ney, urogenital sinus | ate anus 
wpenings, rectova- | $ 
Sstula 















i 
l 
| 
i : 2 , E » 
Bicernuate uterus, uro- | Hypoplastic right kid- | Malrotation, imperfer- 
| 
| 
i 











i 





Rectovaginal tistala | Partial exst rophy 





| Suprapubic drainage of | Exstrophy repair, age 2 
E | hydrometrocolpos and | years; ileal coop, age 4 
i transverse colostomy, | years; fair renal refunc- 


A 

| 
| vaginoplasty, anoplasty | tion, age ro years 
i at 1 month j 


Bicornuate uterus, uro- | 
genital sinus, rectovaginal | 

H 
fist 





bladder and vagina, | 















| 
i Vaginoplasty i Well, age 5 years 
















| 

I 
ovaginal fistula, rec- | ere bilateral renal | Died, age 24 hours 
toveginal fistula i hypoplasia, atresia of 
| left ureterovesical junc- 
| tion, urethral atresi 


Imperforate anus | Bilatsal pulmonary | 
j hyposasia, malforma- | 


i tion =f lateral genicu- | 




















Urogenital sinus, recto- : Urogenital sinus | Imperforate anus 
vaginal fistula | 








ell age 32 days 
| dehiscence, se 
i covery 













| Pols&ctyly of both i tion of fuid 


| hands and right foot 


Reaccumul: 


(pus) twice; reconstruc- 
tion of cervix, age 4 
months; ro further fol- 
low-up 








Bicornuate uterus with | 
hypoplasia of left horn, 
eciopic left testicle and 
no right testicle, male | 


| Hysterectomy, later re- | Well male, age 17 years 
i pair of hypospadias 
and orchidepexy 


















i 

i 
pseudohermaphrodite i i 
Bicornuate uterus with Urogenital sinus Imperforate anus | Hysterectomy, sigmoid | Recurrent urinary tract 
dilated left horn and nor- | i i ! colostomy | infections; nephrolithi-« 
malright horn, urogenital | i | | | asis; ilezl loop, age 4 
sinus, rectouterine fistula | | i | | years; good renal func- 

i | i | tion, age 14 years 





roentgenographically. In 6 the mass had dicated the presence of a fistula from the 
not been appreciated clinically. In 2 in- rectam (Fig. 2, Æ and B; and 3). Because 
fants, both of whom also had an imper- of coexisting obstructing gastrointestinal 
forate anus, gas in the pelvic mass in- asomalies (Tables 1 and 11), gaseous 
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Taser II bowel distention was common. Upper pos- 
DER aso ane Cake Sees terior abdominal calcification seen in 1 
WITH HYDROMETROCOLPOS child (Fig. 2, Z and B) may have been due 
“ces ===> to peritonitis caused by regurgitation of 
None (8)* genital contents back through the fallopian 
tubes. 
Fistulae (11) Twelve patients had intravenous urog- 
. Vesicovaginal 3 hy pre ative eee ME 
f ae 3 raphy preoperatively, and g had cystog- 
Urethrovaginal 2 A : ° - 
heeled > raphy. One retrograde pyelography was 
"Beetcutenne i performed. Ten patients had hydrone- 
phrosis, generally secondary to the pelvic 
Genital (9) mass, usually bilaterally, and of mild to 
Bicornuate uterus 7 moderate degree (Fig. 4). In several cases 
Urogenital sinus 4 the bladder was compressed or displaced 
Agenesis of one uterine tube i saneriorhea Bros wc p and p 
Male pseudohermaphrodite i SUDEHORUY (hg. 5, « anc 3). , . 
During cystography in 3 patients a di- 
Urinary Trat 13) lated vagina was opacified along with the 
$ aj " i a ; K 
Unilateral renal agenesis i bladder by way of a fistula (Fig. 6; and 7). 
Renal hypoplasia Only a single perineal opening could be 
unilateral 3 found in 4 other patients. In 3 of these, 
p bilateral 2 contrast medium injected by catheter or 
*ctopic ureter T 3 tg 
MERE dd) i by the flush method? opac:fied the bladder, 
Agenesis of the bladder 1 mur EAE 
Partial exstrophy i genital tract, and rectum (Fig. 8, 7 and 5; 
Patent urachus 1 and 9), but in the other the contrast me- 
Urogenital sinus (see above) 4 dium filled only a single chamber of uncer- 
CD E ban : tain identity. Two other patients had 
Ectopic urethra I 7 E : ! 

l . colpography performed by piercing the 
ORE obstructing membrane with a needle and 
Gastrointestinal (13) up > : 

Imperforate anus T: injecting contrast medium. 
Esophageal atresia with distal doe uu eee 
tracheoesophageal fistula 2 ar C ADS 
Duodenal atresia 2 Four patients had a simple imperforate 
Malrotation 2 hymen. Of these 1 had hydrometrocolpos. 
Ectopic anus 1 É 
Agenesis of the gallbladder 1 
Miscellaneous (1) 
Ventricular septal defect 1 
Right-sided aortic arch 1 
Double inferior vena cava i 
Bilateral pulmonary hypoplasia — 1 
Polysplenia 1 
Partial sacral agenesis 3 
Multiple skeletal anomalies 1 
Polydactyly I 
Coloboma of the iris 1 
Malformed lateral 
geniculate bodies 1 





Total: 71 anomalies in 18 patients 


Vic. 1. Case 2. Typical interlabizl protrusion of a 
* Figures in parentheses indicate numbers of pa- hydrocolpos when caused by an imperforate hy- 
tients involved. men (as in this case) or a low vaginal membrane. 


E 
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T^c. 2. Case 18. (4) Anteroposterior roentgenogram. (B) Lateral roentgenogram with patient inverted. 
Large hydrocolpos containing gas, which proves a fistula fron. the rectum. Arrows point to a small amount 
of calcification, probably secondary to intrauterine peritonit, 

In all Figures: B = bladder, R = rectosigmoid, and V = hydrscclpos or hydrometrocolpos, 


‘The other 3 seemed to have dilatation of 
tae vagina only, although none had a 
confirmatory laparotomy. 

In ; other patients the vagina was ob. 
s ructed by a low membrane, but it was 
rot clear from the record whether this was 
a1 imperforate hymen or a diaphragm 
above the hymen. Laparotomy in 3 of these 
cases showed a hydrocolpos without hydro- 
ractra, including 1 girl with a proximal seg- 
mental vaginal atresia separating the hy- 
crocolpos from the uterus; in this case the 





Pic. 3. Case 19. An inverted lateral roentgenogram 
showing a hydrometrocolpos containing gas, indi- 
cating a rectovaginal fistula. The child also hai 
colonic obstruction (fuid level in rectosigmoid} 
because of imperforate anus. 
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Vic. 4. Case 21. A large hydrometrocolpos displacing 
the ureters laterally and causing mild hycro- 
nephrosis (see also Fig. 7). 


ureter from a hypoplastic kidney entered 
the hydrocolpos (Fig. 10, 7 and B). 

One patient’s hydrocolpos was caused 
by an obstructing membrane which was 
clearly above the hymen. 

Thirteen patients had stenosis or atresia 
of a segment of the vagina or urogenital 
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Fie. 6. Case 10. Contrast medium injected through a 
suprapubic cystostomy tube fills the bladder and a 
large hvdrocolpos by way of a fistula. 


sinus causing obstruction. The vaginal 
narrowing sometimes seemed too mild and 
indistinct to easily account for the proximal 
dilatation. At surgery or autopsy 7 of these 
were shown to have hydrometrocolpos, but 
the other 6 had hydrocclpos alone. 

Three infants had stenosis or atresia of 
the cervix and resulting hydrometra. One 
of these had a bicornuate uterus with only 
one horn dilated, and another was a male 
pseudohermaphrodite. The third patient 


e 


Fic. 2. Case 7. (4) Anteroposterior cystogram showing blacder displaced to the right and (B) far superiorly 
and anteriorly in the lateral projection by a hydrocolpos. 
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had a normal vagina below the atretic 
Cervix, 

The uterovaginal fluid was described as 
coudv or creamy, but there was no men- 
ton of blood, meconium or feces. The fluid 
was occasionally infected at diagnosis and 
usually became infected if obstruction re- 
curred, 

ASSOCIATED ABNORMALITIES 
(Table 1) 

Eighteen of these 26 patients had other 
:engenital malformations. None of the 4 
lefinite cases of imperforate hymen had 
anv other anomalies. Only 1 of the other 5 
ses of low membranous obstruction 
without coexisting proximal vaginal atresia 
had additional congenital abnormalities. 
However, all 17 cases of vaginal or cervical 
stenosis or atresia (1 of whom also had an 
obstructing low vaginal membrane causing 
z hydrocolpos) had other congenital 
anomalies, usually multiple and severe. 

Of the 11 infants with fistulae, 5 had 
hstulae between the urinary tract and the 
genital tract, and 8 between the rectum and 
the genital tract. All the latter occurred in 
association with an imperforate anus. 

Nine infants had malformations of the 
genital tract other than the obstructing 
lesions and fistulae described above. Seven 
had some degree of bicornuate uterus 
(Fig. 11, Æ and 5), and 1 had a double 
vagina as well. Four patients had a per- 
sistent urogenital sinus. Case 25, already 
mentioned, was a male pseudohermaphro- 
dite. 

Thirteen infants had anomalies of the 
urinary system other than fistulae to the 
uterus or vagina. Three had unilateral 
renal agenesis and ¢ had renal hypoplasia; 
i of these patients also had abnormal 
facies, pulmonary hypoplasia, and bilateral 
pneumothoraces.!! One case had an ectopic 
ureter entering the hydrocolpos (Fig. 10, 
a and B). In another child with agenesis of 
the bladder, the ureter from the single 
kidney entered the vagina. There was one 
example of partial bladder exstrophy. The 
4 patients with persistent urogenital sinus 
have already been mentioned. Several other 
minor anomalies occurred. 
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Thirteen girls had one or more abnor- 
malities of the gastrointestinal system. 
There was 1 case of an anteriorly placed 
severely stenotic anus, and there were 12 
cases of true imperforate anus, of whom 3 
had fistilae to the vagina or uterus (Fig. 
8, 4 and B; g; and 11, 4 and B). Two pa- 
tients with imperforate anus also had 
esophageal atresia, tracheoesophageal fis- 
tula, and duodenal atresia, and 2. others 
had mzlrotation. 

Sevea patients had anomalies of other 
organ svstems, usually not severe. One pa- 
tient with a hydrometra proximal to an 
atretic cervix also had polydactyly of both 
hands and one foot. The onlv spinal ab- 
normaites were 3 cases of sacral hypo- 


























Fre 7. Case 21. During voiding cystourethrography, 
tee urethrovaginal fistula (arrow) is clearly opaci- 
fed. The hydrometrocolpos has already been oper- 
zively decompressed, and there is a drainage 
catheter in place (see also Fig. 4). 
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Fic. 8. Case 26. G4) Inverted anteroposterior roentgenogram. (B) Upright lateral roentgenogram. Contrast 
medium injected through the single perineal opening opacifies the bladder, rectum and hydrometra, in- 


plasia (Fig. 8, ,7 and B; and 10, 7 and B), 
1 being associated with several other 
skeletal deformities. 


COURSE 


Nine of the 26 patients died, all but 2 of 


these during the first week of life. Case 2 
died of septicemia secondary to omphaiitis. 
The other deaths were due to associated 
severe congenital malformations or com. 
plications of surgerv. 

Of the 16 survivors, 3 had hvsterec- 
tomies. In 1 of these? operated 1n 1935, the 
lesion was thought to be a cystic tumor at 
surgery; pathologic examination revealed 
a hydrocolpos. Another patient was the 
pseudohermaphrodite whose dilated mal- 
formed uterus was removed. The third 
hysterectomy was done because the uterus 
was thought to be too malformed to be 
functional. 

All the others had the obstruction cor- 
rected. The type of surgery depended upon 








dicating fistulous connections between all 3 viscera. Note the partial sacral agenesis. 


the obstructing lesion and ranged from 
hymenotomy or vaginal dilatation to plas- 
tic reconstruction of the vagina. Several of 





Vic. g. Case 23. Flush genitogram opacifying the 
hvdrocelpos, the compressed bladder, and the 
rectovaginal fistula. The rectum had been previ- 
ously opacified with a catheter entering through 
the rectovaginal fistula. 





Oo 
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Fx. 19. Case 8. (4) Anteroposterior roentgenogram. (Bi Latera! -oentgenogram. Contrast medium injected 
into the hydrocolpos through a suprapubic drainage tube refluxes from the vagina up the ectopic ureter of a 


hypoplastic kidney (arrow). The metallic clamp marks the vagiaal dimple on the perineum. The sacrum is 
M! À g 


deformed, 


tre patients with more severe lesions de- 
veloped recurrent obstruction, often with 
ir fection of the retained secretions, and re- 
q ured further surgerv. The sexual and re- 
productive capacities of the survivors are 
not known, except that 1 patient (Case 7) 
has tailed in her attempts to become preg- 
rant during 4 years of marriage. 

Seven of the 10 patients with hydro- 
nephrosis had one or more follow-up intra- 
venous urographies from 2 months to 12 
voars later, and in $ cases after 3 or more 
vears. In all cases there was persistent 
mild caliectasis without any other sign of 
eostruction, One of these patients had 
partial bladder exstrophy and later re- 
«aired an ileal loop. Another patient with 
partial sacral agenesis and, therefore, prob- 
zoly a neurogenic bladder later developed 


hydroneskrosis and also required an ileal 
loop. 
DISCUSSION 

The most striking feature of this series 
of cases of hydrometrocolpos is the high in- 
cidence of other severe congenital malfor- 
mations, higher than in previous literature 
reviews,^! but approximately the same as 
in another slightly smaller series from one 
hospital? The single most common anom- 
aly was imperforate anus, which occurred 
in 12 pztients, 8 of whom had fistulae to 
the gensal tract. Urinary tract malforma- 
tions were common, as was bicornuate 
uterus, in many cases the other congenital 
anomalies were much more of a threat to 
life health than the hvdrometro- 
colpos. 

No case of imperforate hymen had anv 
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Erc. 11. Case 14. (4 and B) Photographs of a specimen of a large hydrocolpos (V) with a slightly dilated 


. 





bicornuate uterus (U) 
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(4) In the anterior v ew the bladder (B) can be seen in front of the large mass. 


(B) In the posterior view the rectosigmoid (R) terminates in a rectovaginal fistula (F). K « kidney. Thick 
fibrinous peritonitis can be seen on the surfaces of the hydrocolpos, apparently secondary to passage of 
genital contents upward through the fallopian tubes. The child also had duodenal atresia, without rupture 


or perforation. 


other congenital anomaly. All cases of 
vaginal or cervical stenosis or atresia were 
associated with other congenital maltorma- 
tions, usually severe, and often the hy- 
drometrocolpos was discovered during their 
investigation. 

There was a considerable variety of le- 
sions obstructing the genital tract, and it 
was clear that the surgeons, patholog sts, 
and radiologists dealing with these cises 
often had difficulty clarifving the anatomy. 
Imperforate hymen, various vaginal les ons 
ranging from a simple diaphragm to atresia 
of the entire vagina, and cervical atresia all 
occurred. Stenosis or atresia of the vagina 
was more common than imperforate hymen 
in this series. However, most cases of im- 
perforate hvmen are apparently not dis- 
covered until menarche, when they present 
as hematocolpos.'!® Perhaps the minority 
of cases found early in life, for reasons un- 
known, are more sensitive to or are ex- 
posed to higher levels of maternal estrogens 
and therefore develop detectable dilata zion 


of the genital tract in the perinatal period. 

In some cases only the vagina was 
dilated, while in others the uterus was also 
enlarged. Sometimes dilatation occurred 
despite the presence of fistulae which 
might have been expected to drain secre- 
tions into the rectum or the urinary tract. 

Infantile hvdrometrocolpos often pre- 
sents as an abdominal mass; in 12 of the 
present series of 26 an abdominal mass was 
found by palpation in the first month of 
life. This condition accounts for about 15 
per cent of abdominal masses in newborn 
girls; only hydroneparosis is more com- 
mon. Among palpable midline pelvic and 
lower abdominal masses in neonatal fe- 
males, hydrometrocolpos is slightly more 
frequent than ovarian cyst, which further- 
more is almost never associated with other 
congenital anomalies.? 

As Table 1 shows, the anatomy of the 
lesion and of the associated malformations 
is so variable that the radiologic approach 
cannot be standardized. Plain film roent- 
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gerograms of the abdomen are necessary, 
partly because intestinal obstruction so fre- 
euently coexists. If gas has entered the 
raass from a rectal fistula, its inner contours 
car be outlined by lateral decubitus, up- 
rgat, and upside-down roentgenograms 
vstag a horizontal beam. Intravenous urog- 
riphy may show the avascular nature of 
the mass? and will help to determine the 
sence of urinary tract obstruction or 
ormation. À lateral view after contrast 
riedium has entered the bladder will por- 
v its relation to the mass. 

After these procedures any further ma- 
vers must be individualized. Cathe. 
erzation of the various perineal orifices 
may be useful; with the child in the lateral 
postion, one tract can be shown by a 
racaopaque catheter, while another viscusis 
cpacified. by injected contrast material. 
Another virtue of the lateral view is that 
iz clearly distinguishes bladder from vagina, 
whereas these 2 viscera may be confused 
en a frontal roentgenogram. If onlv one 
penneal orifice is present, injection of con- 
trast medium through a catheter or by the 
fush technique? should display the pelvic 
viscera and demonstrate any fistulae con- 
necting them. Direct injection of opaque 
medium through a bulging hymen or 
vaginal membrane may accomplish the 
sare ends. 

.n manv cases, the hydrometrocolpos 
wil not be the patient's most important 
rmmediate problem. However, the radio- 
bec delineation of the anatomy and rela- 
tionships of the pelvic viscera before sur. 
ical alterations have occurred is im. 
po tant for a rational operative approach 
end for followup care. Furthermore, a 
sumber of baby girls have been subjected 
*0 needless hysterectomy (for example, the 
earliest case in this series in 1935), because 
the nature of the mass was not recognized. 
Ore good way to prevent this is to evaluate 
reenatal abdominal masses carefully by 
»oentgenography before and not after 
eperative intervention. 
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SUMMARY 


Twenty-six cases of hydrometrocolpos in 
miancy have been recognized during life 
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or discovered at autopsy in this hospital 
since 1935. 

There were 10 infants with imperforate 
hymen ər low obstructing vaginal mem- 


brane, :3 with atresia or stenosis of the 
vagina, and 3 with cervical stenosis or 
atresia, 


Althcugh imperforate hymen was not as. 
sociated with other congenital anomalies, 
all chilcren with stenosis or atresia-of the 
vagina or cervix had other congenital mal- 
formations, usually multiple and severe. 
Fistulae, imperforate anus, bicornuate 
uterus, and renal hypoplasia were especially 
commot. 

The resulting anatomic complexity neces- 
sitates individualization of the radiologic 
diagnostic approach. It is clearly worth- 
while te obtain as complete preoperative 
definition of the anatomy as the condition 
of the child allows. 


N. Thorre Griscom, M.D. 
Department of Radiology 
Children's Hospital Medical Center 
300 Longwood Avenue 

Boston, Massachusetts 02115 
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CYSTIC TERATOMAS OF THE OVARY 
IN PREGNANCY* 


By JOHN B. CAMPBELL, M.D. 


DENVER, COLORADO 


NYSTIC teratomas (dermoid cysts) of 

A the ovary account for approximately 
10 per cent of all ovarian neoplasms.’ The 
tumors are rare in childhood, most of them 
being discovered in early adult life when 
they produce a palpable mass or, because of 
torsion, cause abdominal pain, Their roent- 
genographic features are generally familiar 
and have been reviewed in the roentgeno- 
logic literature.'-?5? The typical roentgen 
description is that of a mass within the pelvis 
which contains teeth or bone and which 
often appears slightly more radiolucent 
than the adjacent soft tissues. 

These tumors not uncommonly become 
symptomatic during pregnancy. However, 
the only references in the roentgenologic 
literature mentioning cystic teratomas in 
pregnancy state that fetal and uterine 
shadows may obscure the lesions? and that 
the tumors, because of pelvic position, may 
interfere with normal labor and delivery.’ 

The author describes 4 cases of cystic 
teratoma of the ovary occurring in preg- 
nancy in which the roentgenographic fea- 
tures were unusual because all presented 
with mid or upper abdominal masses. 


REPORT OF CASES 

Case 1. A 30 year old woman was seen in the 
obstetrical clinic. complaining of right flank 
pain. At this time she was 31 weeks pregnant, A 
tentative diagnosis of right renal calculus versus 
cholecystitis was made. À roentgenogram of the 
abdomen was obtained 15 minutes after the 
intravenous injection of 30 ml. of sodium dia- 
trizoate, 50 per cent. This revealed an 5X5 cm. 
soft tissue mass in the right mid abdomen 


ovary. 


'The patient was followed closely for the next 
g weeks until her pregnancy terminated with 
the spontaneous delivery of a normal male in- 
fant. Right flank pain had occurred several 
times during this period of observation, but was 
not severe enough to require surgical interven- 
tion. Five weeks post partum the patient was 
operated upon and a 10X8 X6 cm. cystic tumor 
of the right ovary was removed. It was found to 
be on a long pedicle which was twisted 180 de- 
grees, but with no evidence of vascular compro- 
mise. Gross and microscopic examination of the 
specimen confirmed the preoperative diagnosis 
of cystic teratoma (dermoid) of the right ovary. 


Case tt. A Ig year old woman presented with 
increasing abdominal fullness and discom fort of 
several weeks’ duration. She was 22 weeks preg- 
nant, Physical examination revealed à large, 





Fic. 1. Case 1. Intravenous pyelogram. Mass con- 
taining dense calcification lateral to the right 
kidney. Fetal parts to left of spine and partly over 
left kidney. 


* From the Department of Radiology, The Children’s Hospital, Denver, Colorado. 
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teacer mass filling much of the left side of the 
abdomen. A survey roentgenogram of the abdo- 
reer demonstrated a mass, 17 cm. in diameter, 
ir che left upper quadrant which displaced 
ruch of the intestinal gas to the right (Fig. 2). 
& large cystic teratoma of the left ovary was 
removed at laparotomy. The patient tolerated 
the procedure well and the pregnancy was not 
zoparently affected by the surgery. 


Case i. A 28 year old woman in her 34th 
week of pregnancy was seen because of abdomi- 
ral pain, A supine anteroposterior roentgeno- 
mam of the abdomen demonstrated a 10X13 
em. mass in the left upper quadrant which con- 
ced multiple tooth-like structures (Fig. 3). 
The diagnosis of ovarian dermoid was made, 
mu: surgery was deferred. Pain recurred 10 days 
ater, and surgery was again deferred, the plan 
teing to remove the tumor following completion 
af che pregnancy. She delivered elsewhere and 
was lost to follow-up. 


Cask IV. A 22 year old woman presented with 


severe, cramping right lower quadrant and right 
tank pain of 12 hours’ duration. This was the 


(7 


























7x5. 2. Case rr. Large mass in the left upper quadrant 
(arrows), which has displaced the intestinal gas to 
the right. No calcification is present. Fetal parts in 
pelvis, 
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Fie. 3. Cose um. Radiolucent mass in left upper quad- 
rant waich contains multiple tooth-like structures 
(arrows. Lucent appearance due to olly sebaceous 


material within cyst. 
. 

second episode in 1 week. Physical examination 
revealec a gravid uterus of approximately 20 
week sre and mild right-sided abdominal ten- 
derness and guarding. A diagnosis of right 
ureteral calculus versus appendicitis was made. 
A supine roentgenogram of the abdomen was 
obtained :$ minutes after the intravenous in- 
jection af 3o ml. of sodium diatrizoate, £o per 
cent, arci demonstrated an 8 mm. round calcific 
density in the right mid-abdomen which was 
separate from the urinary tract (Fig. 4). 

The gatient was re-examined with particular 
attention -o the right mid-abdomen and at this 
time ar ill-defined, tender mass was palpated. 
Because of the unrelenting pain and the palpa- 
ble mass, an exploratory laparotomy was per- 
formed. A 10X8 cm. ovarian cystic teratoma 
was found in the right upper quadrant. It was 
on a lorg pedicle which was twisted. There was 
gross evidence of infarction of a portion of the 
cyst. The sumor was removed without difficulzy 
(Fig. £? and the patient's postoperative course 
was uneventful. Follow-up 8 weeks later re- 
vealed zn apparently uncomplicated pregnancy 
with ne-mal fetal activity. 


DISCUSSION 


Cysæc teratomas of the ovary are usually 
asymptomatic until they become large 
enough to produce abdominal enlargement 


16 John B. Campbell 














Fic. 4. Case tv. Intravenous pyelogram. Small 
calcific density resembling a tooth adiacent to 
third lumbar vertebra and definitely separate 
from the urinary tract (arrow). Mild fullness of 
collecting systems and ureters from pressure cf en- 
larged uterus. 


noticeable to the patient or until torsion of 
their vascular pedicles causes abdominal 
pain. Peterson ef al’ reviewed over 1,000 
cystic teratomas of the ovary and found 
that the vast majority (80 per cent) mea- 
sured between 5-15 cm. in diameter, 13 
per cent were smaller than 5 cm. and 7 per 
cent were larger than 15 cm. Most tumors 
less than $ em. in diameter are discovered 
incidentally during surgery for other con- 
ditions. It has generally been observed 
that the larger the tumor the more likely 
itis to cause symptoms. 

Pregnancy seems to favor the develop- 
ment of complications in patients with 
ovarian teratomas.’ During pregnancy the 
ovaries may rise high out of the pelvis as 
the pregnant uterus progressively enlarges. 
This displacement and increased mobility 
of the tumor probably predisposes to tor- 
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sion of the pedicle. When these tumors, dis- 
placed out of their usual position in the 
pelvis, undergo torsion, the pain may 
simulate cholecystitis, appendicitis or ure- 
teral colic. 

The roentgen diagnosis of ovarian tera- 
tomas should be made with relative ease 
despite their unusual locations in preg- 
nancy. In a review of 35 cystic teratomas 
of the ovary, Cusmano? found that the 
tumors were evident roentgenographically 
in all but § patients (85 per cent). Seven- 
teen patients (49 per cent) demonstrated 
calcifications within the tumors and the 
remaining cases (36 per cent) presented 
with soft tissue masses, many of which 
showed large areas of radiolucency reflect- 
ing the oily sebaceous content of the 
cysts. Sloan’ summarized the roentgeno- 
graphic features of $5 cystic teratomas of 
the ovary and noted that a specific diag- 
nosis was possible in 40 per cent of cases. 
In 24 per cent of cases the teratoma was 
demonstrated, but the pattern was atypical 
enough that a specific diagnosis was not 
feasible. Twenty of the tumors were not 
visible roentgenographically. He found that 





Fic. s, Case 1v. Roentgencgram of operative speci- 
men. Arrows point to tooth.like structure noted on 
the pyelogram. 


Vor, 118, No, t 
most tumors less than ¢ cm. in diameter 
were in this latter group. 

All 4 of the present patients had tumors 
that were larger than 5 cm. in diameter 
ame each of the tumors was demonstrable 
roentgenographically. The largest tumor 
(Case 11) demonstrated no distinctive fea- 
tures to Indicate it was a teratoma. The 
other cases allowed specific diagnosis with 
afl 3 exhibiting tooth-like calcifications and 
1 of the 3 showing definite radiolucency. 


SUMMARY 


Four patients are reported with cystic 
teratomas (dermoid cysts) of the ovary 
occurring during pregnancy. The roent- 
genographic features were typical except 
that the tumors presented as mid or upper 
abdominal masses. Clinically, the tumors 
simulated cholecystitis, appendicitis and 
ureteral calculus. 

A correct preoperative diagnosis is more 
likely if the roentgenologist is aware that 
these tumors may present in atypical loca- 
tions during pregnancy. 
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FETAL RENAL HAMARTOMA—A BENIGN TUMOR 
TO BE DISTINGUISHED FROM WILMS’ TUMOR* 


REPORT OF 3 CASES 


By WALTER E. BERDON, M.D,f H. JOACHIM WIGGER, M.D.,t 
and DAVID H. BAKER, M.D.f 


NEW YORK, NEW YORK 


HE vast majority of renal tumors en- 
countered in the first weeks of life are 
benign, representing mesenchymal ham- 
artomatous maldevelopment of the fetal 
kidney.!3 4671061018 Synonyms for this tu- 
mor include congenital mesoblastic neph- 
roma of infancy, leiomyomatous hamar- 
toma," and that used at the Babies 
Hospital, fetal renal hamartoma.^ Com- 
plete excision is curative and chemotherapy 
and radiation therapy are not only of 
no value but have caused skeletal defor- 
mity?:*? in the case of tHe latter, and sev- 
eral deaths in the former.!6 i.i 
Three cases are reported (2 in newbcrns, 
the third in a 2 month old). Roentgeno- 
graphic studies (including “total body 
opacification” and excretory urography 
and umbilical aortography) excluded other 
causes of masses in this age group and al- 
lowed the diagnosis of renal tumor to be 
made: the distinction from Wilms’ tumor 
was made by pathologic studies. 


REPORT OF CASES 


Case r. T.D. (175 52 55). This male, white, 
1,240 gm. infant was born on August 26, 1965 
at 28 weeks of gestation, following a cesarean 
section, A firm right-sided abdominal mass was 
noted; it seemed to transilluminate. Urographic 
studies showed a relatively lucent mass (Fig. 
1, Æ and B) that displaced the liver superiorly. 
A few distorted calyces were seen on delayed 
studies. The left kidney was normal. Because 
of the apparent lucency and transilluminztion 
characteristics, the preoperative diagnosis of a 
probable multilocular renal cyst was made. At 
laparotomy, a go gm. solid renal tumor was 
found and removed. Operative and postopera- 


ative bleeding led to the death of the infant. 
The pathologic diagnosis was fetal renal hamar- 
toma. The tumor had infiltrated and displaced 
normal renal elements and failed to show any 
neoplastic epithelial elements, only mesen- 
chymal tissues. 

Comment. The tumor was much less vascular 
than the liver on total body opacification roent- 
genograms. This case was, unfortunately, not 
further studied with umbilical aortography. 
Ultrasonography was not available at that time. 
The erroneous transillumination interpretation 
added confusion. The death was attributed to 
the prolonged surgery in a small premature 
infant. 


Case m. C.L. (186 98 $3). A 2,000 gm. male 
infant was born after an estimated 34 week 
gestation on October 16, 1967. A 3X5 cm, 
hard, right-sided abdominal mass was palpated 
that seemed to cross the midline. Urography 
showed a mass with mottled lucent areas on 
"total body opacification” in the early studies 
(Fig. 2.7), with distorted calyces on delayed 
studies (Fig. 2B). The diagnosis of a solid mass 
was made and umbilical aortography (Fig. 2C) 
showed 2 renal arteries supplying a fairly vascu- 
lar mass with irregular beaded and tortuous 
areas of neovascularity. À 135 gm. renal tumor 
was removed at laparotomy. Postoperative 
staphylococeal peritonitis led to the baby's 
death. Pathologic study again showed a fetal 
renal hamartoma very similar to Case 1, lacking 
any neoplastic epithelial elements. 

Comment. The diagnosis of renal neoplasm 
was made prior to umbilical aortography (as 
opposed to cystic or hydronephrotic kidney). 
This was based on the mottled characteristics 
on “total body opacification” and the distor- 
tion of the uninvolved renal collecting system. 
Since the mass was a solid tumor, there was 
obviously neither homogeneous lucency on 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
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Fro. 1. Case 1. (4) A 1,240 gm. infant had a right flank mess felt at birth. Intravenous pyelography was 
performed with 6 ce. of $0 per cent sodium diatrizoate withoat i] effect. Post injection roentgenogram shows 


total body opacification effect in dense liver elevated by 





relatively lucent mass. (B) Delayed roentgeno- 


gram demonstrates a few distorted calyces within the mass showing it to involve kidney. Left kidney was 
normal. Erroneous diagnosis of partially cystic mass was mads ewith confusing clinical finding of transil- 


juminable mass). Solid fetal renal hamartoma was found atzucgerv. 


early roentgenograms (as would be expected in 
a hvdronephrotic pelvicalyceal system or in a 
cystic kidney), nor was there delayed opacifica- 
cron of a dilated collecting system. The aorto- 
gram added to the preoperative diagnosis of a 
sclid mass but did not, by itself, modify the 
cal approach, since the assumption was 
made that the mass was a tumor, was more 
ise y to be benign than malignant, and re- 
quired total excision for cure. 





Case nr. N.H. (214 11 43). A white, male 
infant was admitted on March 9, 1972 at almost 
7 weeks of age (birth date January 31, 1972). 
SN right-sided abdominal mass was felt 2 weeks 
prior to admission and the infant was referred 
te Babies Hospital as a case of probable Wilms’ 
temor. Koentgenologic examination (Fig. 3, 
4-C) showed a right-sided mass that depressed 
vid distorted the renal elements (similar to an 
idrenal mass effect) but could not be separated 
m the renal margin on total body opacifica- 
cron studies (Fig. 3C). It lacked the mottled 
iucency noted in Case t and Case 11, and in all 
ways was roentgenographically indistinguishable 
tom the findings which have been noted in 
cases of Wilms’ tumor. It was, however, con- 
sidered unlikely that it was a Wilms’ tumor in 
view of the young age of the patient and the 






large size of the mass, which suggested that `t 
had zen present more than the 2 weeks prior 
to admission. Right nephrectomy was per- 
form-J, and this confirmed the presence of a 
right renal neoplasm, Actinomycin D was given 
but v as discontinued when the pathologic diag- 
nosis of fetal renal hamartoma was established. 

Cowment, There was some clinical confusion 
as tc whether the mass was adrenal or renal, 
but tee renal nature was clearly established by 
the gechision of the mass within the nephro- 
grapk:c outline of the kidney on early “total 
body opacification” roentgenograms. The in- 
fant, fortunately, had no ill effects from the 
actineryvein D, a drug that has led to several 
deaths in infants with fetal renal hamar- 
toma 1^8 They developed precipitous neu- 
tropenmiz end overwhelming infection in the im- 
mediare postoperative period. This emphasizes 
the zeel to avoid chemotherapy or radiation 
therzpV? in these benign tumors. 


DISCUSSION 
PATHOLOGIC STUDIES 
Mer: than go cases of this distinc- 
tive neonatal kidney tumor have been re- 


portaf 559495001*- under a variety of 
title. such as congenital Wilms tumor, 


20 ’ E. Berdon, H. T. Wigger and D. H. Baker Mav, 1923 
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Ere. 2. Case 1t. (4) A 2,000 gm. infant had a right flank mass noted at birth. Intravenous pyelography else- 
where had shown a few distorted calyces within the mass. Capillary total body opacification phase G4) as 
part of umbilical aortogram (C) shows what scems to be a rim of the mass within a rim of opaque renal 
parenchyma. [ll-defined dense and lucent areas are within the mass, reflecting differing patterns of vascu- 
larity. (B) Delayed roentgenogram shows a few calyces within the mass reflecting a tumor involving and 
replacing most of right kidney, (C) Umlslical aortogram shows 2 renal arteries supplying a mass with 
irregular, wandering and somewhat ‘bizarre arteries. No arteriovenous shunts were noted. A diagnosis of a 
solid renal neoplasm was made; the neonatal noting of the mass led to the preoperative suggestion that it 
was probably a benign hamartoma and not a Wilms’ tumor, with this confirmed at nephrectomy. 


congenital fibrosarcoma or leiomyoma or preferred at the Babies Hospital). In spite 
fibroma, leiomyomatous hamartoma, con- of the difference in terminologv, the mor- 


genital mesoblastic nephroma and fetal phologic appearance of these tumors is 
mesenchymal hamartoma (the last being strikingly similar and all have followed 


VaL. Fetal Renal Hamertomas 
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Vic. 3. Case mt. 27) A 7 week old infant with right flank 
mass noted 2 sesks prior tosadmission. The first intra- 
venous pyelogzs3 shows downward distortion of caly- 
ces resembling the effect of an adrenal mass. (B) A re- 
peat intravencus prelogram was preceded by an infer- 
ior vena caval study that showed the common shunting 
to retroperitose: ascending lumbar and paravertebral 
veins (with aeos runoff). This reflects tumor size 
and compressi of the inferior vena cava, and was not 
due to actual nzrinsic obstruction of the vein by the 
tumor; it can «z be used as an assessment of resect- 
ability. (C). arg the repeat intravenous pyelog- 
raphy, an ear * Alm to utilize total body opacification 
showed a diffe opacification of both tumor and renal 
parenchyma ex the right, one blending into the other. 
This led to th- agnosis that the “drooping lily” caly- 
ceal deformit^ was due to an upper pole right reza 
solid mass, are. with the young age of the patient and 
the tumor's &zz, the diagnosis was more likely fetal 

renal hamartoma than Wilms’ tumor. This was confirme: bz rephrectomy and pathologic study. 
















face o^ the hamartoma resembles a uterine 
fibram voma. 


benign course without metastases or local 
recurrence after fofa/ excision. 


The gross appearance of the fetal hamar- 
toma is that of a globoid, firm, rubbery 
tumor replacing from 5o to go per cent of 
the renal parenchyma (Fig. 4). In contrast 
to Wilms’ tumor, it is not encapsulated, 
permeates and extends into normal kidnev 
and under the renal capsule. There is usu- 
ally no compression, necrosis, hemorrhage 
er cyst formation in the tumor or in the 
adjacent renal parenchyma. The cut sur- 


I-:ssologically, the tumor is made up of 
spirdis cells (Fig. 5), which authors have 
-eted as fibrous? or smooth muscle in 
Thev are arranged in interlacing 
s and may display varying degrees of 
ntiation. This is demonstrated by the 
grec? variation in the number of mitoses, 
the smount of extracellular material and 
the maturity of tumor cells. Epithelial ele- 







mer zx may be included in the tumor, espe- 
ig 





m 
te 
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Fic. 4. Gross specimen of a typical fetal renal 
hamartoma shows that cyst formation, necresis 
and hemorrhage and well defined capsule are 
lacking; the tumor is made of whorled strands z nd 
replaces most of the kidney. It grossly resembles a 
uterine fibroid in appearance. 


cially adjacent to the kidney. Thev zre 
considered to represent entrapped normal 
as well as dysplastic renal parenchymal 
elements: the latter may have developed 
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because the tumor interfered with nephro- 

nal growth (Fig. 6). The absence of neo- 
plastic epithelial structures seems to be the 
single most important difference from 
Wilms’ tumor and is probably responsible 
for the hamartoma's benign course, irre- 
spective of the immaturity and mitotic 
activity of the mesenchymal tumor tissue. 
We believe that the frequency. of mitoses 
and the lack of differentiation of the tumor 
cells reflect delayed maturation of tissue in 
a host whose own growth rate is normallv 
considerably faster than that of the older 
child or adult. We prefer to consider it a 
hamartoma; i.e., a faulty mixture of normal 
components of an organ either through a 
change in quantity, arrangement, degree of 
maturation or all three.!* 

Recent electron microscopic studies?!” 
have identified the tumor cells in 2 cases as 
fibroblasts of varying cegrees of maturity 





Fic. g 
T hei immature areas show an inverted nucleoc- toplasmic ratio, hyperchromatic nuclei, and more mitoses 


s. Fairly sharply defined mature tumor cells 


and less fibrils than the mature component. (Conventional microscopy 


(at top) and immature cells (at bottom) make up the tumor. 


cannot differentiate between 


smooth muscle cells and fibroblasts in such a case. (Masson trichrome X 330.) 
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Fis. 5. The tumor is not encapsulated; in marginal areas it e tends into the renal parenchyma with finger- 
ike processes and islands; portions of normal renal tissue are s rrounded by tumor. (Hematoxylin, phloxin 


and saffron stain X 125.) 


and activity (Fig. 7). Even the least mature 
cells demonstrate the features of secondary 
mesenchyme and not of mesoblasts. This 
diference is of importance since mesoblasts 
are capable of producing epithelium, as 
seems to be the case in Wilms’ tumor, 
whereas secondary mesenchyme can only 
cevelop into specialized connective tissue 
cells. Thus, development of malignant epi- 
thelial elements in the hamartoma seems 
unlikely. 

The tumor has both thin-walled sinu- 
scidal vascular spaces and thick-walled 
muscular arteries. Similar findings have 
been noted both in Wilms’ tumor and in 
multilocular cysts with renal dysplasia,’ and 
thus would not be helpful for the radiologist 
in separating benign from malignant di- 
sease. 

Actively growing tumor with many 
mitoses may extend bevond the confines of 


the ren l capsules: older infants with large: 
tumors might be particularly prone to such 
a dere npment. If at operation tumor is 
left £u, growth may resume and make 
a further operation necessary. It must, 
there ee, be emphasized that the only safe 
means ‘or cure is complete surgical removal 
and pathologic examination for diagnosis. 


ROENTGENOLOGIC STUDIES 

The pathologic problem of differential 
diagross in neonatal renal tumors is to 
distirgrish benign from malignant pro- 
cesse . The radiologist faces a different, 
and, n a sense, easier problem. He starts 
with the clinical palpation of a mass? and 
must determine its site, attempt to assess 
its t&sie of origin, and its basic nature 
(cyst tumor, hydronephrosis, etc.) (Table 
1). N> »oentgenologic procedure, including 
arterography and ultrasonography, can 


24 W. E. Berdon, H. J. Wigger and D. H. Baker 
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Frc. 7. Electron microscopic study. Portions of several tumor cells with long cisternae of rough endoplasmic 
reticulum; lipid droplets and rudimentary attachment sites; these suggest that the cells are of secondary 
mesenchyme. (Lead citrate and uranyl acetate X 11,000.) 


truly separate a benign from a malignant 
neoplastic process. 

Plain film roentgen examination is used 
to assess calcifications and bowel displace- 
ment. This may be very helpful (as with a 
left hepatic hemangioma pushing the stom- 
ach posteriorly on plain roentgenograms, 
thus excluding a retroperitoneal source of a 
palpated mass). The next study is urogra- 
phy with 3 cc. per kg. of any of the tri- 
iodinated agents in an adequately Aydreted 
infant. This allows determination of whether 
both kidnevs are visualized, and are normal 
(virtually excluding a renal source of the 
mass) and whether the mass is "lucent" on 
total body opacification roentgenourams. 
Homogeneous lucency suggests avascu ar- 
ity (as in a cyst or hemorrhage). Mottled 
lucency raises questions of necrosis, cvstic 


and admixture of solid avascular and vascu- 
lar components. Such simple methods can 
be augmented by B-mode ultrasonography 
where echo-free areas can be large (as in 
cyst) or mixed with a few echoes (complex 
scan, not totally cystic mass) or many 
echoes (solid mass). Transillumination, 
properlv carried out, mav be of similar 
value. Barium studies (upper gastrointesti- 
nal series, barium enema examination) 
show displacement and are of less value. 

The above studies usually allow diagnosis 
of most neonatal masses in terms of site and 
nature. Umbilical aortography (and occa- 
sionally venography) can help in a given 
case. The neonatal renal tumors may show 
considerable "neovascularitv" (Fig. 20), 
although this does not, per se, indicate ma- 
lignancy.’ The rapidly injected 1 cc./kg. 
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Tasre I 


à PARTIAL LIST OF CAUSES OF ABDOMINAL MASSES 
IN THE NEWBORN (EXCLUDING OBSTRUCTION 
OF THE INTESTINAL TRACT) 











Genitourinary 

A. Hydronephrotic Kidney 
Ureteropelvic Junction obstruction 
Ureterovesical obstruction (rare) 
Urethral obstruction by valves 
Ectopic ureterocele 


uà t3 


. Cystic Renal Dysplasia 
1. Multicystic kidney 

2. Multilocular cyst 
C. Fetal Renal Hamartoma 
D. True Wilms’ Tumor (rare) 
E. Polveystic Kidney 
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Adrenal 


1. Hemorrhage 
2. Neuroblastoma 


Retraperitoneum 


t, Teratoma 
1. Neuroblastoma 


5, Hemangioma, single or multiple 
*. Hepatoblastoma (rare) 

à. Cyst 

4. Hemorrhage 


op "een 


ji. Hemorrhage 


inira-abdominal 


i. Duplication 
2. Meckel's diverticulum 
Geatial System 
1. Hydrocolpos 
7. Vaginal obstruction as part of “cloacal” variety 
of imperforate anus 
3. Ovarian cyst 


dose in umbilical angiography is insufficient 
*o provide a good pyelogram, and the addi- 
menal contrast material can be slowly in- 
jected to reach the to cc. total used in most 
newborns with safety. 

With these methods, the renal tumors of 
the newborn have usually shown distorted 
calyces in the uninvolved part of the kid- 
rev, similar to the pyelogram seen in 
Wilms tumors in older patients. The early 
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“total body opacification” roentgenograms 
in Case i showed a mixture of dense and 
lucent areas corresponding to compressed 
or more vascular areas adjacent to rela- 
tively avascular parts of the tumor (Fig. 
24). In Case ur (Fig. 3C) they showed a 
relatively homogeneous density blending 
with tze renal margin and only allowing a 
diagnesis that the mass was renal, not 
suprarznal in nature. They have lacked the 
homogeneous lucency noted in urine-filled 
hydrorephrotic kidneys or in fluid-filled 
renal -ysts. The failure to see a normal 
kidney on the side exhibiting these findings 
helps to indicate the renal nature of the 
problen. Delayed roentgenograms in hy- 
droneparotic kidneys usually show gradual 
opacification of the dilated collecting sys- 
tem, a finding absent both in multicystic 
kidnevs and in renal tumors. 

The suprarenal masses encountered in 
the neenate flatten and displace the kidney, 
usually downward and laterally (the droop- 
ing lily deformity) and may be themselves 
homogeneously lucent (adrenal hematoma) 
or motzled (neuroblastoma). The retroperi- 
toneal hygroma may displace the kidney 
and show large lucent areas (representing 
Ivymph-alled locules) separated by septa. 
The te atoma may show fat and calcium on 
plain roentgenograms and mottled lucent 
areas ca “total body opacification” studies, 
indicat.ve of cystic and solid components. 
The hemangiomatous hepatic tumors (of- 
ten presenting with congestive heart fail- 
ure) show snake.like accumulations of con- 
trast medium in stagnant vascular spaces, 
surrourding lucent cystic or necrotic areas. 
The hepatoblastoma may show mottled 
lucencizs, but lacks the prolonged stasis 
of cortrast material noted in heman- 
giomas. Renal displacement downward and 
medial, or flattening of the adjacent 
kidney by pressure may be present in 
hepatic tumors, and occasionally be dif- 
ficult to distinguish from retroperitoneal 
tumor mass effect. 

Simple “noninvasive” methods, includ- 
ing B-mode ultrasonography, should be 
carefull evaluated before rushing to um- 
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bilical catheterization and angiography. 
The latter has been of great value in as- 
sessing hepatic masses in terms of opera dil 
itv, as well as diagnostic features, but of 
much less value in assessment of retroperi- 
toneal masses. The umbilical aortogram 
obtained in Case u (Fig. 2C) showed 
nothing specific to indicate the benign na- 
ture of the mass. The arteries in many 
areas showed the same localized changes 
noted in Wilms’ tumor, while in other areas 
there was merely spreading of vessels about 
relatively avascular areas. If the kidney 
shows total replacement on the pyelogram, 
without any calyceal pattern, we would 
prefer performing umbilical aortography 
to retrograde pyelography; the finding of 
a vascularized mass at the site of the non- 
visualized kidney would be sufficient evi- 
dence that 7f is the kidney. 


* 
TREATMENT 


As mentioned earlier, masses in many 
such infants have been called by terms 
such as congenital Wilms’ tumor, fibro- 
saroma, etc., and radiation therapy end 
chemotherapy have been given for what 
was believed to be a malignant tumor. In 
others, a benign tumor was first given pre- 
operative irradiation on the assumption 
that it was a Wilms’ tumor.* Deformities 
of the skeleton are well known in infants 
and children given radiation therapy? +” 
but it 1s less well known that some infants 
with benign renal tumors have died from 
sepsis accompanying the use of actinomy- 
cin Davien 

Thus, the point must be made again 
that the fetal renal hamartoma is a bemgn 
tumor, cured by complete excision. The 
inclusion of such benign tumors in prior 
reports of Wilms' tumor probably led to 
the assumption that age plays an im- 
portant role in the prognosis of Wilms’ 
tumor, a point recently challenged.” If the 
fetal renal hamartoma is not completely 
excised, /oca/ recurrence can occur. Again, 
the appropriate treatment would be sur- 
gical excision, since the tumor does not 
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have any response to chemotherapy or 
radiation therapy. 

Finally, the statement made by one of 
us, (HJW), that true Wilms’ tumor has 
not been documented in the newborn, and 
recently repeated by others? has proven 
to be not completely true.? This rare oc- 
currence of a true Wilms’ tumor in the 
newborn should not alter the fact that the 
overwhelming number of neonatal renal 
tumors are benign fetal renal hamartomas. 


SUMMARY 

The vast majority of renal neoplasms in 
the first weeks of life are benign, repre- 
senting a fetal mesenchymal hamartoma. 

Three cases are reported, two in the 
newborn period and the third in a 2 month 
old infant. 

Although the tumor can be patho- 
logically distinguished from Wilms’ tu- 
mor, the roentgenographic studies (includ- 
ing umbilical angiography and excretory 
urography) cannot make this distinction. 

Therapy of such hamartomas should be 
limited to surgical excision with avoidance 
of potentially harmful effects of chemo- 
therapy and radiation therapy. 


Walter E. Berdon, M.D. 
Department of Radiology 
Babies Hospital 

3975 Broadway 

New York, New York 10032 
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ROENTGENOLOGIC SEQUELAE OF NEONATAL SEPTI- 
CEMIA AND URINARY TRACT INFECTION* 


By THOMAS R. WELCH, A.B,f M. BERNADETTE NOGRAI DY, M.D., 
and E UGE NE W. OUTERBRIDGE, M.D. 


MONTREAL, QUEBEC, CANADA 


ELMHOLZ, in 1918," reviewed the 
literature on pyelitis in the newborn 


and reported 3 cases. Several vears later, 
Longcope and Winkenwerder!? drew atten- 
tion to the fact that a urinary tract infec- 
tion could progress to chronic renal failure 
and death. The frequent absence of clinical 
signs and symptoms referring to urinary 
tract disease was recognized by these au- 
thors and has been confirmed in the more 
recent literature.!^!*?* Since the improve- 
ment of roentgenologic equipment and the 
introduction of safe urographic contrast 
media, excretory urography (IVP) has be- 
come one of the most important diagnostic 
procedures in urinary tract disease.” 2-29 
We share the opinion of Smellie that one 
urinary tract infection in a child is an indi- 
cation for Ufegraphy and often micturition 
cystourethrograph y. 5: 9:16.22—21,29.32 

In sepsis, the kidneys are known to be 
affected frequently.” Shopfner* has ob- 
served the common occurrence of vesico- 
ureteric reflux and collecting system dilata- 
tion in acute urinarv tract infection in in- 
fants with sepsis. He has stated that these 
findings usually disappear with proper 
medical management. 

Rolleston and associates? reviewed the 
relationship of vesicoureteric reflux to renal 
damage in infants. They concluded that 
progressive renal scarring may occur fol- 
lowing urinary tract infection with persis- 
tent reflux in the absence of recurrent in- 
fection. 

Reilly? demonstrated the roentgenologic 
evidence of acute renal failure in 2 new- 
borns with poorly functioning kidneys and 
prolonged nephrographic effect. 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, 


1972. 


The value of roentgenographic examina- 
tion of any infant suffering from urinary 
tract infection fs recognized and suggested 
during the acute phase or shortly there- 
after, but thei Importance of long term roent- 
genologic follow-up is not well docu- 
mented.!9.?:.39 

Roentgenologic follow-up examination 
could demonstrate the extent of on-going 
renal parenchymal damage before such 
damage is reflected in renal function abnor- 
mality or recurrent urinarv tract infection. 

The purpose of this studv is: (1) to re- 
view the roentgen signs during and shortly 
after acute urinarv tract infections; (2) to 
correlate the initial findings with late se- 
quelae; (3) to determine the time which is 
necessary for development of roentgeno- 
logically visible focal scarring, atrophv, or 
other late sequelae; (4) to see whether anv 
specific urographic pattern could be attrib- 
uted to renal damage due to infection in the 
newborn period; and (5) to document the 
growth pattern of the damaged kidnev. 


MATERIAL AND METHOD 


Hospital charts and the roentgenologic 
examinations of newborns with the dis- 
charge diagnosis of urinary tract infection 
or septicemia in the last 4 years (1g6s5~ 
1970) were reviewed. 


RESULTS 
SEPSIS 
Our preset criterion for the diagnosis of 
septicemia was the growth of organisms 
from at least one blood culture. Of 53 pa- 
tients with the discharge diagnosis of sep- 
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ticemia, 27 were found to have adequate 
dccuamentation. 
URINARY TRACT INFECTION 

The eriterion for the diagnosis of urinary 
tract infection was one urine culture grow- 
ing 190,000 colonies of bacteria per milli- 
liter or more. During the study period, 64 
newborns were given a discharge diagnosis 
of urinary tract infection. Forty-one of 
these had at least one positive urine culture. 

Fight of the infants with documented 
septicemia had bacteriuria as demon. 
st-ated by positive cultures, but none had 
over 100,000 colonies per milliliter. 

In both groups, there was a male pre- 
dorainance,^ 1.20 

The selection of patients for this study 
was done on the basis of preset criteria as 
mentioned. It is realized that some legiti- 
mate cases of sepsis and urinary tract in- 
fection may have been excluded by this 
approach. 

Thus, a study group of 27 neonates with 
a diagnosis of septicemia, and 41 with a 
dzignosis of urinary tract infection was 
assembled. Forty of these babies (34 with 
urinary tract infection and 6 with septice- 
mia) underwent excretory urography at the 
time, or shortly after the time of their in- 
fecrions. 

Zn attempt was made to recall all these 
patents for repeat excretory urograms, if 
this had not been done. Of those children 
uacergoing roentgenologic examination at 
the time of their infection, 17 (13 urinary 
tract infection and 4 septicemia) returned 
fcr follow-up urography. 

We investigate infants for vesicoureteric 
reflux with excretory micturition cysto- 
urezhrography whenever possible. If retro- 
grade cystourethrography needs to be done, 
occasionally several bladder fillings and 
micturition monitorings are necessary, as 
shown in Case rt (Fig. 2, D and £).? Young 
irfants with suspected urinary tract ab- 
nowmality should be managed with anti- 
bacterial treatment for a few davs if cathe- 
ter zation is required, to prevent iatrogenic 
urinary tract infection.!? 
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The fellewing clinical histories and roent- 
genologic findings are representative of the 
children studied. They illustrate a few of 
the possil outcomes of these neonatal in- 
fections. 


REPORT OF CASES 


Case L. Baby boy G.B., (No. 375082, 44 
weeks gestation, birth weight 3,520 gm.) was 
transferrel to The Montreal Children’s Hos- 
pital at 3 days of age because he had not voided 
since biren. He had been flaccid and apneic 
after delivery by cesarean section. 

On admission, the baby had no abnormal 
physical findings. The laboratory findings in- 
cluded: k ood urea nitrogen 35 mg. per cent; 
creatinine 1.3 mg. per cent. Over 100,000 col- 
onies per ml. of Escherichia coli were grown 
from a biacder tap specimen. He was treated 
with sulfsoxazole and, by the third day, the 
urine ourout was normal. At 8 days of age, 
however, the blood urea nitrogen had risen to 
6o mg. per cent, and 100,020 colonies of Aero- 
bacter per ril. were grown from the urine ob- 
tained in a repeat bladder tap. The medication, 
was charged to kanamycin. At 3 weeks of age, 
the urine was sterile and the blood urea nitro- 
gen and creatinine had returned to normal. He 
was discharged from the hospital and followed 
subsequer tly in the urinary tract infection 
clinic une] 18 months of age. Seven urine cul- 
tures dunng this period were normal. The pa- 
tient was healthy when last re-evaluated at 3 
years of zge. 

Roentgenologic Findings. An excretory uro- 
gram at 3 days of age (Fig. 1.4) showed large, 
poorly fanctioning kidneys with prolonged 
nephrographic effect and mild collecting sys- 
tem dilatation, but no evidence of obstruction. 
Repeat w-ograms at 12 days of age (Fig. 1B) 
and at 3 vears of age (not shown) were normal, 


Case ©. Baby boy S.C., (No. 363612, birth 
weight 3,827 gm.) was transferred to The 
Montreal Children’s Hospital at 3 weeks of age 
with a diagnosis of Escherichia coli septicemia. 
He was se product of a normal delivery, and 
had beer asymptomatic until 2} weeks of age, 
when he became lethargic and refused feedings. 

On physical examination he was pale and 
lethargic. The pulse was 120, the respiratory 
rate 45, and the temperature 99°F. Both kid- 
neys were palpable. There was a macular rash 
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Vic. 1. Case r. C4) Large, smooth contoured kicneys with prolonged nephrographic effect and slight calvceal 
dilatation 10 hours following injection. +B) At 12 days of age, normal kidneys and collecting systems. 


and edema about the eyelids. Laboratory in- 
vestigations showed: blood urea nitrogen 184 
mg. per cent; creatinine 8.4 mg. per cent; so- 
dium 120 mEq./l; potassium 8.0 mEgq./L; 
white blood cell count 22,000 (16,000 poly- 
morphonuclears); and hemoglobin 8.6 gm. 100 
ml. The urine culture grew 16,000 colonies 
per ml. of Escherichia coli. The diagnosis of 
acute renal failure secondary to septicemia was 
made, and ampicillin treatment was started. 
Packed red blood cells were given, sufficient to 
bring his hemoglobin to 12 gm./100 ml. 

After 3 days of treatment, the baby’s con- 
dition improved. The blood urea nitrogen had 
fallen to 32 mg. per cent, and the creatinine to 
2.6 mg. per cent. He was discharged on the 
sixteenth hospital day. 

At 3$ months of age, his mother noticed in- 
frequent voiding. The baby was re-adm:tted 
for evaluation; however, normal urine output, 
blood urea nitrogen and creatinine were re- 
corded in the hospital, 

Re-assessment of the renal function was 
again made at 33 years of age, at which cime 
the laboratory findings were again normal, 
Periodic urine cultures were done, and all were 
sterile. 


Roentgenologic Findings. An excretory uro- 
gram obtained at 3 weeks of age (not illus- 
trated) showed signs of acute renal shutdown 
(similar to Case 1, Fig. LA); Le, enlarged 
poorly functioning kidneys. A urogram at 1 
month of age (Fig. 2.7) showed persistent 
decreased function with poor visualization of 
the pelvicalyceal system and bilateral kidnev 
enlargement. 

At 3 months of age (Fig. 2B) calvceal dis- 
tortion was found on both sides, but more 
marked on the left, with some decrease in the 
size of the left kidney. A duplication of the 
right collecting system was also demonstrated 
on this examination. 

At 34 years of age, the left kidney showed 
significant over-all decrease in size, although 
growth had occurred in comparison with the 
urogram taken at 3 months of age. Calvceal 
distortion was present bilaterally, but was more 
pronounced on the left (Fig. 2C). A retrograde 
micturition cystourethrogram revealed vesico- 
ureteric reflux to the duplicated right and to 
the left collecting systems (Fig. 2, D and E). 
The child’s bladder was filled 3 times to dem. 
onstrate the extent of the vesicoureteric reflux, 
On the first filling, and during micturition, onlv 
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vba. 2. Case ir. G4) In 20 minutes following injection, large poor!» functioning kidneys with distorted calycea! 
pattern. (B) Smooth renal contour with calyceal distortion «n both sides at 3 months of age. The left 
xidney has decreased in size. (C) At 3} years of age, left-sided parenchymal scarring with bilateral calyceal 
distortion. The abnormal left kidney shows diminished growth 


amenmmal reflux was shown to one ureter and 
subsequently to both ureters on the right, and 
*6 the left ureter. Interestingly enough, the 
detention of the collecting system was more 
anarxed on the right side, where the parenchymal 
damage is hardly recognizable. 





Case in, Baby boy R.T., (No. 384526, birth 
aght 2,381 gm., 32 weeks gestation) was a 
fest monozygotic twin, the product of a normal 
delivery. He was admitted to The Montreal 
Children's Hospital at 19 days of age because 
f poor feeding and failure to gain weight. Ad- 
mission physical examination was normal. The 









temperature was 98,4? F., but the initial urinaly- 
sis showed pyuria and bacteriuria. A culture 
from a bladder tap specimen grew over 100,000 
colonies per ml. of Escherichia coli. He was 
treated with sulfisoxazole. After 10 days of 
treatment. the urine was sterile and the blood 
urea ni*cozen and creatinine were normal. He 
was discharged home on the fourteenth hes- 
pital dev. Periodic urine cultures revealed no 
recurrerze of the urinary tract infection. At 23 
years « age, the physical examination and 
laboratery findings were normal (Fig. 37), in 
spite of significant renal parenchymal damage 
and bile-eral vesicoureteric reflux. 
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Fic. 2. Bilateral vesicoureteric relux demonstrated 
at 34 years of age. (D) Both collecting systems 
refluxed on the right during voiding after second 
filling of the bladder. CE) During third filling, 
reflux to the right inferior pole division and to the 
left slightly dilated ureter. 


ge May, 1973 

Rkoentgenologic Findings. An excretory uro- 
gram at 3 weeks of age demonstrated mild 
dilatation of the left ureter and pelvicalyceal 
system (Fig. 3.7). The kidneys were within 
normal limits in size. On the sixth day of treat- 
ment (sulfisoxazole), the baby developed un- 
explained urinary retention, Urography was 
repeated and at that tme showed bilateral 
kidney enlargement with severe collecting svs- 
tem dilatation (Fig. 3B). This hydronephrosis 
was transient and disappeared during the ex- 
amination when the patient voided (not ius- 
trated). 

Urography at 4 months of age showed paren- 
chymal loss in the right kidnev (Fig. 3C). At 
71 months of age, some growth of both kidneys 
was obvious, but bilateral vesicoureteric reflux 
was present. At 1$ years of age, focal growth 
was demonstrated in the scarred right kidney 
and compensatory hvperzrophy in the slightly 
damaged left kidney (Fig. 3D). Bilateral vesico- 
ureteric reflux was still present at 24 years of 
age in spite of the absence of a recurrence of the 
urinary tract infection (Fig. 3£). The patient 
was in excellent health and the laboratory 
findings were normal (Fig. 37). 


Case iv. Baby girl J.-B., (No. 299147), was 
admitted to The Montreal Children’s Hospital 
at 24 weeks of age because of weight loss and 
diarrhea. She was the product of an induced 
labor after 38 weeks gestation (birth weight 
2,296 gm.). Her mother had polyhydramnios. 
She seemed normal at birth, and gained weight 
well at home. One day before admission, the 
mother observed that the baby's eyes were 
sunken and that she had lost weight. The fol- 
lowing day she developed severe diarrhea and 
tachypnea. 

On admission, she was obviously dehydrated, 
with a temperature of 98.3? F., respiratory rate 
of <4, and a pulse of 164. Pertinent physical 
findings included a palpaole liver (4 cm. below 
the right costal margin), a palpable spleen (3 
cm. below the left costal margin) and a purulent 
nasal discharge. Laboratory data included: 
white blood cell count 17,200; blood urea nitro- 
gen 167.5 mg. per cent; potassium 8.8 mEq./1.; 
chloride 122 mEq./1.; and sodium 141 mEq. A. 
Urinalysis on admission showed profuse white 
blood cells and 120 mg. per cent albumin. The 
blood culture showed a heavy growth of 

scherichia coli. The diagnosis of sepsis with 
urinary tract infection was made. 
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Fic. 3. Case ur. (4) At 3 weeks of age, 15 hours after injection, sig it dilatation of the left upper collecting 
system. (B) At 4 weeks, marked bilateral collecting system dilazation with calyceal distortion and urinary 
retention. (C) At 4 months, severe parenchymal scarring is :blished on the right. Minimal changes on 
tse left. (D) At 14 years, severe parenchymal scarring on the rizht (with focal parenchymal growth), mild 
scarring and compensatory hypertrophy on the left. 
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Fic. 3. (E) Significant increase in size of both kid- 
neys at 21 years of age despite persistent vesico- 
ureteric reflux demonstrated during micturition. 
(F) Clinical photograph of the patient at 23 vears 
of age. 
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Initially, she was rehydrated with intraven- 
ous fluids and received penicillin and strepto- 
mycin. On the second hospital day, the medica- 
tion was changed to ampicillin. Rapid improve- 
ment was noted and oral feedings were started 
3 days after admission. After a 5 day course of 
ampicillin, sulfisoxazole was started. The blood 
urea nitrogen decreased gradually and was 
normal by the twelfth hospital day. She was 
discharged a month after the admission. 

The child was carefully followed thereafter, 
and maintained on sulfisoxazole until ; months 
of age, when she was re-admitted for evaluation 
of her renal function. Physical examination at 
that time was normal. Blood urea nitrogen and 
creatinine were normal; however, 2 to 4 white 
blood cells per high power field were found on 
urinalysis. She had been cystoscoped and a 
slightly enlarged right ureteric orifice was 
noted, 

At age 44 years, she was re-admitted with a 
documented recurrent urinary tract infection 
and urinary incontinence of 2 months’ dura- 
tion. She was treated with sulfisoxazole. 

Roentgenologic Findings. Urography at~ 24 
weeks of age, following rehydration, showed de- 
creased concentration and distortion of the 
calyceal system in normal size kidneys (not 
illustrated). At 3 months of age, there was 
parenchymal scarring and calyceal distortion 
on the right and some calyceal dilatation on the 
left (Fig. 4,7). No vesicoureteric reflux oc- 
curred during the voiding studies. At 43 years 
of age (Fig. 4B), urography and voiding cysto- 
urethrography were performed. No reflux was 
demonstrated, but the mild parenchymal 
scarring on the right persisted and calyceal 
distortion was demonstrated bilaterally. Renal 
growth occurred on both sides. 


DISCUSSION 


The distribution of the 40 urograms ob- 
tained at the time of initial infection are 
shown in Table 1. 


Tas_e I 


DISTRIBUTION OF INITIAL UROGRAPHIC FINDINGS 





Urinary Tract 


Septicemia Infection 
Total urograms 6 34 
Normal urograms 3 20 


Abnormal urograms 3 14 
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ta. 4. Case 1v. (4) Parenchymal scarring and caly- 
eal distortion at 3 months of age. (B) Renal 
growth is demonstrated at 4} years of age in spite 
af the persistent mild scarring and recurrence of 
arinary tract infection. 


All of the septicemia patients undergoing 
orography had concurrent bacteriuria, but, 
as noted previously, none had over 100,000 
cclonies per ml. The roentgenographic ab- 
normalities detected in the 2 groups were 
ilar and included: acute renal shutdown; 
Tlecting system dilatation; hydronephro- 
sis; renal papillary necrosis; and vesico- 
ureteric reflux with or without calicotubular 
backflow. 

Acute renal shutdown is characterized by 
large, poorly functioning kidneys with poor 
concentration, prolonged nephrogram, and 
distortion and dilatation of the collecting 
system. This roentgenologic appearance is 
nenspecific, and is also known to occur dur- 
mg dehydration and vascular accident 
{renal vein or arterial thrombosis) without 
u'inary tract infection. ^? It has been pro- 
daced in experimental animals with in- 
daced renal failure and in acute pyelo- 
nephritis.” Hill and Clark? performed 
renal angiography in living experimental 
aaimals with induced pyelonephritis. They 
rowed enlargement of the kidney and pro- 
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mal 


longed aephrographic effect due to de- 
creased blood flow during the acute phase 
of infection. They also demonstrated sub- 
sequent parenchymal scarring. The pres- 
ence of renal ischemia during acute urinary 
tract in/ection was suggested by Calcagno 
and his associates? in children. 

Colle. ting system dilatation, hydroneph- 
rosis, real papillary necrosis, and vesico- 
uretericveflux with or without calicotubular 
backflow demonstrated on the initial uro- 
graphic examination, are also known to 
occur ja arinary tract infection and sep- 
Sis. 27H 9,21,26.30 

Severteen patients were available for fol- 
low-up examination, as indicated in Table 
n. All these children, including those with 
severe parenchymal damage, were free of 
urinary signs and symptoms at the time of 
their last roentgenologic examination. There 
were nc hypertensive patients in this series. 

An iritial urogram showing normal kid- 
ney pasenchyma in the acute phase of in- 
fection or shortly thereafter, in this series, 
does noz seem to preclude the later develop- 
ment of renal parenchymal loss (Case 11, 
Fig. 3, 4—F). 

The minimum length of time in which 
renal p.renchymal scarring may develop in 
a newbern is not known. In our small group 
of patients, we have documented 1 case 
(Case or in which marked parenchymal 
loss hac occurred over a period of 3 months. 

Chilcren with parenchymal damage are 
in a Mest precarious situation.” They will 
require careful monitoring of urine, at least 
until puberty, in order to recognize and 
treat aa infection which could further de- 
stroy tae remaining parenchyma. No stan- 
dard method can be suggested for treat- 
ment? or roentgenologic investigation. 
Uroroentgenologic examinations should be 
spaced on the basis of the presence or ab- 
sence CT recurrent urinary tract infection. 
Radionuclide scanning might, in the future, 
replace urography for follow-up examina- 
tion of some patients. Thus, radiation ex- 
posure of the patient with chronic renal 
disease might be diminished.” 
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9. UTI | M 3 wk Renal papillary 
| E cali i | necrosis 
ro. | UTI M |2wk Left collecting system 
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— Voiding study not done. 
o = Reflux did not occur. 
UTI- Urinary tract infection. 
E. coli Escherichia coli. 


A small scarred kidney in a child a few 
years old may represent an importan: dif- 
ferential diagnostic problem, in the absence 
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of history and roentgenologic documenta- 
tion of urinary tract infection in the new- 
born period. Renal dysplasia, hypoplasia, 


or scarring subsequent to trauma or vascu- 
lar aecident may lead to an identical uro- 
graphic appearance. Sequelae of an un- 
recognized or undocumented pyelonephritis 
with or without associated renal vascular 
damage, therefore, are probably at times 
misin terpreted. In children with scarred or 
a: rophic kidneys, the etiology of renal dam- 
aze can only be stated when clinical and 
roentgenologic documentation is available 
fzom the early newborn period 1? 
ín view of the high vield of abnormalities 
wad the ease and safety of the uroroentgeno- 
legic examination, we believe that any new- 
born child with sepsis or urinary tract in- 
fection should have urography in the acute 
phase or shortly thereafter. The most im- 
portant prerequisite for urogr raphic ex- 
ænination in the newborn period is the 
romal hydration of the infant.*?! If an 
abnormality, including dilatation of the 
collecting svstem with normal kidney par- 
enchyma, is detected during the initial ex- 
amination, we would suggest a repeat urog- 
raphy hele the infant is discharged from 
2 hospital, or within approximately 6 
months of infection. In the case of normal 
crographic findings initially in a baby with 
cocumented septicemia orur inar y tract in- 
fection, a repeat examination is suggested 
within the first year of life. The demonstra- 
tien of vesicoureteric reflux, hydronephro- 
sis, OF progressive parenchymal loss calls for 
careful periodic urine cultures, monitoring 
ef the blood pressure, and urographic ex- 
amination (with or without micturition 
cystourethrograph vy). 











SUMMARY 


The clinical and roentgenologic findings 
o f 40 newborns with urinary tract infection 
and /or sepsis are reviewed. The variety of 
abnormal roentgenologic findings is pre- 
sented. 

The sequelae of neonatal py elonephritis 
enclude: renal parenchymal scarring; papil- 
ary necrosis; persistent vesicoureteric re- 
dex with or without dilatation of the col- 
ecting system; and generalized renal atro- 
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Althosgh the minimum time required for 
renal perenchymal scarring to become 
roentgen logically recognizable is unknown 
(3 months in one of our cases), we suggest 
repeat reentgenologic examination within 6 
months ‘1 those who present with abnormal 
roentgerologic findings on the initial ex- 
aminatien, and within 1 vear in those who 
have had normal urogr: iphy during or 
shortly after the initial infection or sepsis. 

The differential di lagnosis may be difficult 
or impossible to determine in an older child 
with a small scarred kidney if laboratory 
and roestgenologic documentation is miss- 
ing. Pydlonephritic scarring, late sequelae 
of renal vascular accident in the newborn 
period, and so-called dysplasia have a simi- 
lar roenzgenologic appearance. 

kidney growth has been documented in 
patients with persistent vesicoureteric re- 
flux and promptly treated recurrent uri- 
nary tract infection. 
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HE cutaneous, osseous and central ner- 
vous system manifestations of neuro- 
abromatosis have been well described.*.??'. 
2092939 Equally well documented is the as- 
scciation between neurofibromatosis and 
»heochromocy toma? 55252 Tt has been only 
recently recognized that hypertension in 








children with neurofibromatosis may be of 


renovascular origin! 55152555 The frequency 
0! this association is emphasized by this re- 
port of ç pediatric patients with neurofibro- 
reatosis and somewhat characteristic reno- 
vascular stenoses who were discovered dur- 
lag a recent 3 year period. 


REPORT OF CASES 


Case 1. J.A. (1198372) is a § year old white 
girl with café au lait spots. There was no 
family history of neurofibromatosis. On routine 
school examination she was found to have high 
blood pressure (B.P. 205-190/150-120 mm. 
Mg). Laboratory tests were negative for 
pheochromocytoma. An excretory urogram 
lemonstrated delayed calyceal appearance 
"me, hyperconcentration and ureteral notching 
n the right. 

An abdominal aortogram showed a severe 
stenosis at the origin of the right renal artery 
(Fig. 1,4). The left renal artery and abdominal 
aorta were normal. Collateral vessels from the 
right first lumbar artery were seen on late 
roentgenograms. Two weeks later the patient 
underwent right aorto-renal vein graft and the 
blood pressure was normal postoperatively 
(120/78). Histologic sections of the stenotic 
segment of the right renal artery demonstrated 
hyperplasia of the media and intima, dissection 
cf the media and an organized thrombus (Fig. 


1B). 


Case m. B.J. (1256712), a 5 year old white 
male with a strong family history of neuro- 
übromatosis, and multiple café au lait spots, 


was admitted for correction of left isotropia anc 
found to be hypertensive (B.P. 160-140/110- 
go). Laboratory tests were normal and negative 
tor pheochromocytoma. Skull examination 
demonstrated intracranial volumetric capacity 
above she gsth percentile and mild enlarge- 
ment wsthout erosion of the left optic foramer. 
The excretory urogram was normal. An ab- 
domina aortogram showed severe stenosis 
(0.5 mm.) at the origin of the left superior 
renal artery. Two accessory Ea renal arteries 
and 3 mght renal arteries were normal (Fig. 2) 
The patient underwent a left aorto-renal vein 
graft. Thvee months postoperatively, the blood 
pressure was 100/60. Tissue was not available 
for hisrologic evaluation. 


Case in. H.W. (1184569), a 13 year old 
white male with a family history of neuro. 
fibronratosis and café au lait spots, had an 11 
month history of intermittent abdominal pain. 
Past history included resection of a neuro- 
fibroma in the left foot. Blood pressure was 
165-120/110-90, and an abdominal bruit was 
present. Laboratory tests, an excretory uro- 
gram and a gastrointestinal series were normal. 

Absominal arteriography showed a long 
narrowed segment of the lower abdominal 
aorta, and stenosis at the origin of the left re eal 
artery with flow defects due to collateral : 
culaton, Arteriography showed collateral zir- 
culateor to the left kidney. Volvulus of the mid 
smal bowel could be diagnosed from the 
superior mesenteric arteriogram (Fig. 3, .4-C). 
At eration, bulky neurofibroma in the 
mesentery of the mid ileum was found, pro- 
ducirg a 180? volvulus and partial small bowel 
obstruction. The tumor and 2 feet of ileum were 
resected. A left aorto-renal vein graft was also 
perfermed. 

Histologic section of the renal artery showed 
medal proliferation with narrowing of the 
lumen (Fig. 3D). Multiple neurofibromas were 
presen: in the mesentery: Blood pressure was 
normal, 110/70, 2} years postoperatively. 











* From the Departments of Radiology and Surgery, f University of Mhigan Medical Center, Ann Arbor, Michigan. 


39 


40 E. Mena, J 








Frc. t. Case 1 


. J. Bookstein, J. F. Holt 


and W. 


J. Fry 


May, 1973 





(4) Abdominal aortogram shows severe stenosis at the origin of the right renal artery. The 
abdominal a and left renal artery are normal. 


(B) Renal artery section (Masson’s trichrome stain) 


shows fibrous proliferation in the media (arrows), with dissection, a false channel (F), and a true lumen 
(T). Renal artery sections at other level demon strated intimal hyperplasia and an organized thrombus. 


Case iv. R.N. (1219867), a 12 year old white 
female with a family history of neurohbroma- 
tosis had several subcutaneous neurofibromas 
previously resected. Blood pressure was 125- 
130/110-95 and multiple skeletal abnormalities 
were also present. An abdominal aortogróm 
showed a stenosis of 2 mm, diameter at the 
origin of the right renal artery, with bulbous 
post- -stenotic deformity and a stenosis at tne 
origin of the left renal artery (Fig. 4.7). Selec- 





Fic. 2. Case 1 . Abdominal aortogram shows severe 
stenosis (o.5 mm.) at the origin of the left superior 
renal artery, with post-stenotic irregularity. Two 
accessory left renal arteries and 3 right renal 
arteries are normal. 








tive arteriography showed a flow detect in the 
inferior segmental branch due to collaterals 
(Fig. 4, B and C). The left renal arteriogram 
suggested that the stenosis was of no hemo- 
dynamic significance, 

At operation, there was a nodule within the 
first half centimeter of the right renal artery. A 
right aorto-renal vein graft was performed. 
Histologic sections showed intimal and medial 
fibrous proliferation (Fig. 4D). Blood pressure 
was normal, 120/80, a year and a half after 
operation, 


Case v. D.J.S. (996508), a 16 year old white 
female with a history of several previously 
resected subcutaneous neurofibromas, had sus- 
pected bilateral acoustic neurofibromas and a 
left sphenoid ridge meningioma, and obstruc- 
tive hydrocephalus. An attempt at catheteriza- 
tion of the cerebral vessels, sia the femoral 
artery, demonstrated complete coarctation of 
the abdominal aorta below the renal arteries. 
The segment below the coarctation was nar- 
row, and the wall undulated, compatible with 
mural neurofibromas. Col. ateral circulation 
to the right kidney (Fig. 5) through the 2nd, 
3rd, and 4th lumbar arteries was present. The 
blood e was 120/80 at the time of 
arteriogr aphy, but rose to 1s0/ /120 two years 
later. Because of the very severe involvement 
of the central nervous system, vascular surgery 
was not performed. 
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Fic. 3. Case itr. (4) Left renal arteriogram shows severe stenosis (7.0 mm.) at the origin of the artery, with 
collateral circulation producing dilution defects (arrows), anc d lution of contrast medium in the upper 
artery. Dilatation of maior arteries relative to B is presumably dve to the injection. (B) Celiac arteriogram 
shows collateral circulation to 2 branches of the left kidney, corresponding to the dilution defects seen in 
4. (C) Superior mesenteric arteriogram shows twisting of midintestinal branches (upper arrow) and 
partial obstruction of ileal branches (lower arrow) indicative of volvulus. (D) Left renal artery section 


vere narrowing of the lumen of the vessel. 





shows marked irregular fibrous proliferation in the media with : 
The internal lamina elastica (arrows) was localized by special stain. 
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Fic, 4. Case 1v. (4) Abdominal aortogram shows stenosis at the origin of each renal artery. (B) Right renal 
arteriogram shows bulbous post-stenotic dilatation and no orthograde flow distal/y. Dilution is seen in the 
lower segmental artery (arrow). (C) Retrograde flow in this segmental vessel is seen (arrow) 0.5 seconds 
later, due to collaterals. Left renal arteriogram suggested that stenosis was of no hemodynamic significance. 
(D) Right renal artery section shows intimal and medial fibrous proliferation. The internal lamina elastica 


(arrows) was localized by special stain. 


DISCUSSION 

An association between neurofibromato- 
sis and hypertension may be due to pheo- 
chromocytoma. Previous reports have pointed 
out that 10 per cent of patients with pheo- 
chromocytoma had neurofibromatosis or 
one of the other neurocutaneous svn- 
dromes.*/57.? [n some cases, this assccta- 
tion is not appreciated, because the incom- 
plete clinical forms of neurofibromatosis?!? 


can be difficult to recognize. To our knowl. 
edge, there is only 1 case from our institu- 
tion, reported by Crowe e a/? in which a 
patient with neurofibromatosis had an as- 
sociated pheochromocytoma of the left 
adrenal gland. However, this association 
seems to us less frequent than that between 
neurofibromatosis and renovascular hyper- 
tension.) 551519 29 The total number of re- 
ported cases of neurofibromatosis and renal 
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a-terv stenosis, including ours, is 25, of 
which 23 are within the pediatric age 
g-oup.!* Each of our 5 patients was less than 
13 years old-—an age distribution which 
agrees with other series. ^ ' 
Roentgenographically, the stenosis was 
lecated at the origin or within the first 
centimeter of the renal artery in each of our 
cases. Review of published illustrations 
fom previously described cases shows a 
sanilar localizations ^ ot" Thus, prox- 
imal stenosis of the renal artery in children 
is strongly suggestive of vascular neuro- 
flbromatosis. Compression of the artery by 
Fbrous bands from the diaphragm and the 
iarimal type of fibromuscular dysplasia are 
te main differential diagnostic possibili- 
tes. However, in a previously reported 
series of 14 cases of fibromuscular dysplasia 
ia children studied at this institution, the 
riddle or distal main renal artery or seg- 
raental branches were involved in each.» 
A fibrous band from the diaphragm charac- 
teristically produces proximal stenosis, but 
is an extremely rare lesion.* Arteriosclero- 
as is usually excluded because of age and 
the lack of arteriosclerotic changes in the 
z bdominal aorta. 
The severity of the stenosis may vary 
mom case to case. However, in 4 of our 
; it was hemodynamically significant, 
zs judged by the presence of collateral cir- 
culation and other angiographic criteria? 
in the patient with bilateral stenosis (Case 
7v) only the right-sided lesion was thought 
se be hemodynamically significant. It is 
pertinent that this patient was cured by 
unilateral reconstructive surgerv. Her con- 
*ralateral lesion 1s being studied periodic- 
zHv in an effort to evaluate the natural 
«ourse of the disease. Observation of flow 
defects due to collateral circulation is 1m- 
»ortant in recognizing the hemodynamic 
significance of a stenosis (Cases r1 and Iv). 
The third case illustrates the importance of 
additional studies (celiac and superior 
mesenteric arteriography) and demonstrates 
he somewhat peculiar collaterals which 
may develop, as well as a volvulus of the 
small bowel due to neurofibromatosis of the 














Fic. 5. Case v. Aortogram shows complete occlusion 
of the abdominal aorta below the renal arteries 
(black apper arrow), and narrowing and undula- 
tion c^ the postcoarctation. segment. Collateral 
circulation. through lumbar and ureteral arteries 
is seen. (black lower arrow}, with partial reconsti- 
tution of an aneurysmal right renal artery (open 
arrow). 


mesentery. The small bowel volvulus due 
to neurofibromatosis has not been previ- 
ously documented angiographically, Aneu- 
rvsms involving the distal renal artery, as 
probaby seen in Case v, have been noted 
by others, *?? Aortic involvement, mani- 
fested by irregularity, narrowing, or occlu- 
sion," was present in 2 of our cases. In each 
of the : patients who underwent revascular- 
ization, good long-term postoperative re- 
sults were obtained." Previously, disap- 
pointing surgical results had suggested the 
possibi: ty. of microscopic vascular lesions 
in the tosilateral or contralateral kidney,*?*t 
but resilts in our cases would not support 
such a conclusion. Cautious surgical ap- 
proach by an expert vascular surgeon, and 
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technical innovations in reconstructive 
arterial surgery were determining factors in 
achieving successful results. ® Nephrectomy 
has no place i in the primary treatment of 
these cases. 

Brocher and Frommel? and Roch and 
Martin?’ suspected an association between 
neurofibromatosis and periarteritis nodosa. 
However, this was denied by Reubi in 
1944,77*. who felt that the histologic 
changes were often characteristic of vascu- 
lar neurofibromatosis, and could be difer- 
entiated from periarteritis. He described 3 
types of vascular changes involving the 
small vessels of the kidney, endocrine 
glands, heart, and gastrointestinal tract: 
(1) the intimal type, most common, affect- 
ing arteries with diameters of 20-400 micra, 
characterized by hyperplasia of the endo- 
thelial cells in a concentric fashion with 
obliteration of the lumen; (2) the type af- 
fecting arteries of 0.5 fo 1.0 mm., with 
intimal thickening and disorganization and 
fragmentation of the elastic fibers of the 
media, permitting pseudoaneurysmal for- 
mation; and (3) the periarterial nodular 
form involving arteries of 100-700 micra, 
characterized by nodules of fusiform cells in 
the subadventitial space, which may be as 
large as 300 micra and which may perforate 
the muscularis and penetrate as far as the 





intima. He also mentioned the possibility of 


combination of these 3 types, and that the 
final result of these different vascular 
changes is ischemia of different endocrine 
organs and renal ischemia with hy perren- 
sion. Reubi did not describe the histologic 
features when larger arteries were involved 
of the caliber described in our cases. 
According to Feyrter,? the changes seen 
within the arterial and arteriolar wall rep- 
resent either pure intimal involvement, or 
a more severe form, with hyperplasia of the 
entire wall and fibrosis of the intima. The 


hyperplastic cells mav be similar to those of 


connective tissue seen in the nerve sheaths 


and in glomic cells. The constant absence of 


inflammatory cells in vascular neurofibro- 
matosis permits a histologic differentiation 
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from periarteritis nodosa or other inflam- 
matory vascular diseases. 

Three of our 5$ cases had histologic ex- 
amination and showed hvperplasia of the 
arterial intima and media. The appearance 
was difficult to distinguish from fibromus- 
cular dysplasia. Other authors have also re- 
ported intimal or medial proliferation. of 
the renal arteries,^ *?*5 less commonly in- 
tramural neurofibromas, 81420 and in 1 in- 
stance, ganglioneuroma.??^ None of our 
cases demonstrated the presence of abnor- 
mal nervous tissue within or adjacent to 
the artery. However, the bizarre coarcta- 
tion of the abdominal aorta observed an- 
giographically in Case v suggests the pos- 
sibility of mural neurofibromatosis, al- 
though no histologic proof is available. 


SUMMARY 


Hypertension in pediatric patients with 
neurofibromatosis is frequently renovascu- 
lar in origin. 

Five additional cases are reported, em- 
phasizing the characteristic angiographic 
features, and the favorable response to re- 
constructive vascular surgery. 


Joseph J. Bookstein M.D. 


Department of Radiology 

University of Michigan Medical Center 
1405 East Ann Street 

Ann Arbor, Michigan 48104 


The authors wish to thank Dr. Gerald D. 
Abrams for his helpful assistance in the re- 
view of the pathologic slides. 
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ROENTGENOGRAPHIC VISUALIZATION OF THE 
UMBILICAL ARTERIES IN PNEUMOPERI- 
TONEUM IN THE NEWBORN* 

By ALAIN M. COUSSEMENT, M.D.,t CHARLES A. GOODING, M.D., HOOSHANG TAYBI, M.D., 
and CLEMENT C. FAURE, M.D.t 


SAN FRaNCESCO, CALIFORNIA 


A /THOUGH the most frequent sigr s of 
pneumoperitoneum in the newborn 
have already been well described, the-e is 
usually no mention of the roentgenogra ohic 
visibility of the umbilical arteries"? In 7 
such cases presented in the recent English 
language literature these vessels are per- 
fectly visible on roentgenograms, yet are 
not described.24-7'%"'" This sign was first 
observed by Fauré and Chatelet, in 1971, 
and published in the French literature with 
an anatomic illustration.! Raffensperger et 
al.5 also mention it in their book. 

The purpose of this communication s to 
familiarize English-speaking radiologists 
with this sign. 


MATERIAL AND METHOD 


Abdominal supine roentgenograms cf 16 
newborn infants with pneumoperitonzum 
were analyzed with note being made is to 
the identification of the umbilical arteries. 


RESULTS 


In 3 of the 16 infants examined, the um- 
bilical arteries were evident roentgeno- 
graphically. The umbilical arteries are seen 
as linear streaks of soft tissue diverging 
from the umbilicus and going to the hypo- 
gastric arteries (Fig. 1; 2; and 3, .7 anc B). 
Catheter position, anatomic dissection and 
pneumoperitoneography® — unequivocally 
demonstrated that the structures seen were 
indeed the umbilical arteries (Fig. 1; and 
4). In all 3 cases, other signs (see Discus- 





Fic. 1. Case 1. Anteroposterior supine view of abdo- 
men. An opaque catheter traverses the left umbili- 
cal and iliac arteries. The right umbilical artery (1) 
is evident. Also note the football sign with the free 
air outlining the hiver (2), spleen (3), and small 
bowel (4), and presence of air in the scrotum (5). 


sion) of pneumoperitcneum were also pres- 
ent. 
DISCUSSION 
Frequently the infant with a dilated ab- 
domen which may be secondary to pneumo- 
peritoneum also has respiratory distress 


* From the Department of Radiology, University of Ca fornia School of Medicine, San Francisco, California. 

T Research Fellow in Pediatric Radiology, supported by :he French Ministry of Education and the Falbright-Hays Program; Clinical 
Instructor, Department of Radiology, University of Califernia School of Medicine, San Francisco, California. 

$ Head, Department of Radiology, Hôpital Trousseau, aris, France. 
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Pic. 2. Case i. Anteroposterior supine view of abdo- 
in, The umbilical arteries are evident bilaterally 
because they are surrounded by air (1). Note the 
cootball sign with visibility of the falellonm liga- 
sent (2). 






d is therefore maintained in an isolette in 
intensive care unit. In this situation, 
entgenograms are usually obtained with 
sc of a vertical beam only. One must be 
alert to signs of pneumoperitoneum which 
may be evident from this single supine 
view. These signs are, in effect, the abdomi- 






























Ero. 3. Case in. 


(1) and veins (2) which are surrounded by the free air. Also acte 
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nal structures which become visible because 
of the free intraperitoneal air surrounding 
them. These abdominal structures are: 


; and 


1. the liver and the spleen (Fig. 1 
34 

2. the falciform ligament (Fig. 2; and 
3Æ, seen as a curvilinear, narrow 
streak vertically traversing the upper 
abdomen 

3. the urachus, seen as a triangular struc- 
ture going from the umbilicus to the 


bladder 

4. the wall of the intestine (Fig. 1; 
anl 3 

g. the te emel cavity itself, producing 


am oval lucency described: by Miller? 
as the "football sign” (Fig. 1; 2; anc 
37) 

6. the scrotum (when the peritoneoscro- 
tæ canal is open) (Fig. 1). 


. 

The oval lucency of the peritoneal cavity 
should not be mistaken for a huge colon 
(sometcmes seen in the newborn with Hir- 
schsprung’s disease or volvulus of the sig- 
moid colon). 

Whea only a small amount of air is pres- 
ent, none of the above signs may be evident. 
Gas bubbles may be seen around the liver 
and beween the liver and the diaphragm 
mimickirg intestinal interposition. Views 





(A) Anteroposterior and (B) lateral supine wews of abdomen. » ote the umbilical arteries 


the football sign, the falciform ligament 


(3), the liver (4), spleen (5), and small bowel (6) outlined by ær. 





Vic. 4. Case 1v. Lateral supine view of abdomen. 
Normal infant with umbilical arterial (1j and 
venous (2) catheters in place to demonstrate the 
normal position of these vessels. Compare with 
Figure 38. 


with the infant in different positions dem- 
onstrate the mobility of this free air. 

When the urinary bladder is distended 
the umbilical arteries canhot be seen. When 
the urinary bladder is not distended the 
umbilical arteries may become visible and 
should be considered confirmatory evidence 
of pneumoperitoneum, 


SUMMARY 


Abdominal supine roentgenograms were 
taken of 16 newborn infants who had proved 
pneumoperitoneum. 

The umbilical arteries were roentgeno- 
graphically visible in 3 of the 16 infants. 

This sign may be an aid in the diagnosis 
of pneumoperitoneum in the newborn. 


Charles A. Gooding, M.D. 
Department of Radiology 

University of California San Francisco 
San Francisco, California 94122 
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ROENTGENOGRAPHIC FINDINGS OF COMPLICA- 
TIONS WITH NEONATAL UMBILICAL 
VASCULAR CATHETERIZATION* 


By PADDY TABER, M.D., DONALD A. LACKEY, MD., and VICTOR MIKITY, M.D. 


LOS ANGELES, CALIFORNIA 


[) URING the past decade, critically ill 
— newborn infants frequently under- 
went catheterization of an umbilical vessel 
while receiving intensive care. Currently, 
catheters are placed in an umbilical artery 
fcr sampling during monitoring of oxygen 
therapy in these infants. The umbilical 
vem had been used as the route of ad- 
ministration for corrective fluids, but lately 
this is true only for the emergency situa- 
tion. Constant infusion through the um- 
blical artery is more acceptable than in- 
fusion through the vein unless the catheter 
is placed well within the inferior vena cava. 
Acthough respiratory distress of the new- 
bern remains the condition for which um- 
blical vessel catheters are most used, 
several other conditions for their use have 
been enumerated.* Prior publications in the 
rediclogv literature have outlined the 
normal roentgenologic position and place- 
ment for these catheters through the um- 
bdical vasculature of the newborn.? 

Although these catheters have con- 
tmbuted a great deal to the management of 
cmucally ill newborns, increased awareness 
o: complications with their use is now 
apparent. These complications include 
vasospasm, vascular perforation, hemor- 
rhage, thrombosis, emboli (air, thrombus, 
catheter), umbilical and systemic infec- 
tions, necrosis of liver, and perforation of 
bawel 2-2 

The authors present their experience 
wth the roentgenographic findings of 
seme of the complications attendant to the 
use of these catheters. 


EMBOLIC PHENOMENA 
AIR EMBOLUS 
In the radiology literature, the observa- 


“rom the Divisions of Pediatric Radiology and Neonatology, The Cedars-Sin 
University of Southern California School of Medicine, Los Angeles, Califo 


tion of portal venous gas nearly always 
has bees cssociated with impending death 
of the patient. However, this finding is oc- 
casionaly seen on the abdominal roent- 
genogram of infants who have had a 
catheter placed in the umbilical vein.’ In 
patients who do not have a complicating 
conditica such as necrotizing enterocolitis, 
this is considered an incidental finding 
without serious sequela. It is assumed that 
a small amount of air had been introduced 
concurrently with the initial insertion of 
the umbil cal venous catheter or during 
the onse cf fluid therapy (arrow in Fig. 1). 
CATHETER EMBOLUS 

Dotter ef al? recently reviewed the com- 
plicatiors wherein broken catheters act as 
embolic fragments while being used in 
adult aagiography. In the newborn pa- 
tient, this event is exceedingly uncommon, 





lic. 2. Arrow indicates air in the tip of the 
cztheter and portal venous system. 
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Vic. 2. G4) Anteroposterior and (B) lateral roentgenograms demonstrating a catheter broken at the level 
of the skin and within the hypogastric artery. 
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particularly in the arterial vessels.? How- 
ever, the following case illustrates this un- 
l complication: 


Aer 3 days of treatment for respiratory 
distress, an attempt was made to remove an 
m artery catheter. During this pro- 
codure, the catheter as at the level of the 
m (arrow in Fig. 2, -f and B). During the 
zbleminal exploration, the catheter migrated 
m a retrograde fashion, into the thoracic aorta 
te 3). The iliac bifurcation was identified by 
of a metallic clip and the abdomen 
. Two days later, a roentgenogram dem- 
ted that the catheter had migrated down 
ra rhe clip, and the abdomen was re-entered 
*itb successful retrieval of the remnant. 














la relation to the above case, it should 
be emph asized that a “‘pseudo-broken 
catheter" may present on roentgenography 
| catheters with side-hole perforations are 








sed. These openings mav bisect the 
epajue stripe which traverses the wall of 





ae catheter length and thereby create the 
Jusion of a break about 1 inch from the 
=p of the catheter (Fig. 4, Z and A). 


THROMBOTIC PHENOMENA 

Wigger ef al." reported a recent 3.5 fold 
'acrease in the incidence of thrombosis of 
arge vessels found at neonatal autopsy 
and believed it to be related directly to 
hanical alteration of blood flow in the 
«essels after umbilical vessel catheteriza- 
zor. In 75 per cent of the cases, the 
catheter thromboses" were accompanied 
sy nfarcts in major organs. [n 1o per cent, 
the sequela of catheterization w was con- 
adered to be the cause of death. The fol- 
: cases illustrate thrombotic com- 
tions: 














wing 2 





arterial Thrombosis. The patient was one of 
sremature female twins whose umbilical artery 
cathererized because of respiratory distress 
sml who also suffered from the adrenogenital 
syndrome. Three days after birth, the patient 

veloped oliguria and hematuria; the clinical 
dern of renal artery thrombosis with in- 
farction was considered. A transumbilical aor- 
am demonstrated narrowing of the right 
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Vic. 


3. Retrograde migration of catheter remnant up 
the dorsal aorta. 


renal artery and nonvisualization of the right 
kidney, although a normal left P ram and 
left ureter were seen? (Fig. 5, 4 and B). The 
infant cid not survive; and at autopsy, the 
catheter w thin the abdominal aorta was shown 
to have deen enveloped by a thrombus that had 
occludec the right renal artery and infarcted 
the righe kidney (arrow in Fig. 6). 

Fenons Thrombosis and Portal Hypertension. 
At 4 days of age, an umbilical venous catheter 
was removed because of omphalitis. The infec- 
tion was treated and the patient was disch: arged 
at 10 days of age in apparent good health. Dur- 
ing a roatine well baby evaluation at 3 months 
of age, an enlarged spleen was noted ad subse- 
quently, the patient experienced 2 episodes of 
hematemesis. At the age of 14 months, an upper 
gastrointestinal series demonstrated esophageal 
varices. A transfemoral selective celiac arterio- 
gram permitted the diagnosis of portal hyper- 


Ua 
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Malposition of catheter in portal vein. Large arrow demonstrates "pseudo-break." Small 


Fic. 4. 607 and B) 


arrow points to same site of roentgenographed catheter after removal from patient. 
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ts. &. (4 and B) Transumbilical aortograms demonstrating narrowed right renal artery (left arrow in 4^, 


and sübsejuent nonvisualization of the right kidney (B). 


sion secondary to portal vein thrombosis. 
s study demonstrated a massively enlarged 
speeen (Fig. 7) which shifted the superior mes- 
enceric artery obliquely into the right side of 
he abdomen, The venous phase of the angiog- 
raviy showed the anticipated cavernous trans- 
0 mation of the portal vein (Fig. 8). 





PERFORATION OF ABDOMINAL VISCUS 


Atypical position of the opaque catheter 
o» a roentgenogram which does not follow 
Ez normal vascular channels can alert the 
~wtiologist to the diagnosis of direct per- 
focation of an umbilical vessel into the 
deritoneum.!! Note the coiled path of the 
irbilical artery catheter that has per- 
‘orated into the peritoneal cavity in Figure 
3, 7 and B. This catheter was withdrawn 
ard the patient made an uneventful re- 
“every. 

i Perfor ation of the intestine asa complica- 
tən of umbilical vein catheterization has 
recently received increased attention in 
the literature.^ Many of the these perfora- 
riens are associated with umbilical cath- 
terization because of exchange transfusion 
for See eee The pathogenesis 

* been postulated to be altered hemo- 








. 
dynamecs in the portal venous system with 
resultant venous spasm, hypoperfusion 
and hypoxia that may lead to infarction, 
necrotiing enterocolitis and per rforation 
of the intestine. The following case ih 
lustrates this possible complication: 

At the age of 4 days, a premature female 
infant who had an indwelling umbilical venous 
catheter became distended. Initial roe ntgeno- 
grams «f the abdomen suggested pneumatosis 
intestinalis, Upright roentgenograms of the 
abdomen demonstrated a sliver of free gas 





Fic. 6. Autopsy demonstration of catheter that was 
enveleped by thrombus within the abdominal 
aorta. 


LY 
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Fic. 7. Splenogram of massively enlarged spleen. 


under the diaphragm and the patient was taken 
to surgery for resection of the necrotizing en- 
tercolitis of the distal ileum and colon. The 
roentgenograms of the resected specimen and 
of the barium-filled resected specimen showed 
accumulation of air within the bowel wall and 
also the ragged denuded mucosal surface of the 
enterocolitis (Fig. 10,7 and B). The patient has 
been followed for 18 months and has shown 
normal growth and development, specifically 
without fluid balance problems which might 
have been anticipated in a premature infant 
with a total colectomy. 


LIVER NECROSIS 


Hepatic injury associated with umbilical 
venous infusions have been reported in 
both experimental animal and the clinical 
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literature. More recently, Albow and 
Effmant have reported hepatic calcifica- 
tions associated with umbilical vein cath- 
eterization in a newborn infant. They 
postulated that the hepatic calcifications 
that appeared were most likely dystrophic 
and strong indirect evidence of liver 
damage that was not severe enough to be 
clinically manifest. The following case il- 
lustrates the development of a liver pseudo- 
cyst adjacent to an umbilical venous 
catheter and subsequent evolution of 
hepatic calcification at the site: 

Because of respiratory distress syndrome, an 
umbilical venous catheter was placed without 
difficulty on the first day of life in an 860 gram 
female infant. Serial chest roentgenograms ta 
follow the pulmonary disease demonstrated a 
radiolucent site within the liver near the tip of 
the umbilical venous catheter at the age of 12 
days. Through this umbilical venous catheter, 
the patient had received infusions of § per cent 
and 10 per cent dextrose and water and isotonic 
electrolyte solutions with 2 additional infusions 
of sodium bicarbonate, and with : blood trans- 
fusion. Subsequently, the catheter aspirated 
sterile bile-colored fluid. Hypaque injection was 




















Fic. 8. Cavernous transformation of the portal vein. 
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ric. g. GT) Anteroposterior and (B) lateral views of catheter which had perforated the peritoneum. 
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Fie. 10. (4) Roentgenogram of resected specimen of 
necrotizing enterocolitis. (B) Roentgenogram of 
barium-filled specimen of necrotizing enterocclitis. 


then performed through the catheter to demon- 
strate the extent of the cavity, which caa be 
appreciated in Figure 11, Subsequent roent- 
genogram of the chest including the liver area 





Fic. ga. 


Umbilical venous catheter injection of 
hypaque into liver pseudocyst. 
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Fic. 12. Calcification in the liver at catheter site. 


demonstrated calcification at the site of the 
abscess at the age of §7 days (Fig. 12). The pa- 
tient was discharged from the premature nur- 
sery at the age of 3 months, and the hepatic 
calcifications were no longer visible by 6 
months. 


SUMMARY 


Roentgenographic illustration of com- 
plications with the use of neonatal um- 
bilical vascular catheterization is presented. 

Examples of air and catheter embolic 
phenomena, arterial and venous throm- 
bosis, perforations of abdominal viscus, and 
hepatic necrosis are illustrated. 


Paddy Taber, M.D. 

Division of Pediatric Radiology 
Cedars of Lebanon Hospital Division 
The Cedars-Sinai Medical Center 
4833 Fountain Avenue 

Los Angeles, California 90029 
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CORRELATING THE 


ROENTGENOLCGIC APPEARANCE OF 
INFANT LUNG TO ITS ANATOMY* 


By D. LALLEMAND and TRAN VAN DUC 
PARIS, FRANCE 


HE proposed technique for correlcting 

the roentgen appearance of infant lung 
to its anatomy has 2 aims: (1) to produce 
roentgenograms as close as possible to 
those observed in life, using lung sam ples 
collected at autopsy, while attemptinz to 
improve the definition of the roentgeno- 
grams without introducing artifacts; and 
(2) to obtain by a special fixation tech- 
nique lung samples and histologic sections 
in conditions of aeration comparable to 
those in life. 

By a comparison of the results obta ned 
by roentgenographic and histologic studies, 
an extremely precise roentgenologic scheme 
can be constructed based on the anatcmy. 
Also, by examining the histologic speci- 
mens in conditions resembling those /» :izo, 
a more complete study can be obtainec. 


METHOD 


Lung samples from dead infants are ob- 
tained as soon as possible within the first 
24 hours after death. They are studied 
roentgenologically and histologically, em- 
ploving a standard protocol which is both 
relatively quick and inexpensive. 

The trachea is connected to a canaula 
which is, in turn, connected to a syr nge 
and manometer attached by a lead. Tiree 
roentgenograms of the fresh samples are 
taken on nonscreen films (Fig. 1, .7 and B). 

A roentgenogram of the noninfated 
specimen facilitates the localization of 
any persistent and/or abnormal gas co lec- 
tion. 

After air inflation under a pressure of 20 
millibars, the sample is roentgenogray hed 
in air, The sample is then roentgenogray hed 
under water while still air inflated under 
the same pressure. Direct magnification 


with a fine focus tube eliminates part of the 
diffusion caused by the water. 

The samples are then fixed with formalin, 
maintaining air inflation under a pressure 
of 20 millibars throughout. Fixation con- 
sists of immersing the sample in 10 per 
cent formalin, and the intravascular in- 
jection of formalin into the pulmonary 
vessels. The permanent inflation of the 
lung under pressure is performed using an 
extremely simple apparatus (Fig. 2). The 
intravascular injection is made bv a needle 
and svringe inserted into the pulmonary 
artery. This injection is repeated at 24 hour 
intervals: the volume of solution required 





i. (4 and. B) Air inflated specimen roent- 
genographed in air and under water. 


lic. 


* From the Departments of Radiology and Patholegy, Hôpital Saint-Vincent de Paul, Paris, France. 
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hematic drawing of the fixation method of the inflated 
pecimen under constant positive air pressure. 
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Fic. 3. Case r. Normal premature lung. Gf) 
Air inflated specimen roentgenographed in 
air and (B) under water. (C) Histologic sec- 
tion, low magnification shows: (1) interlobu- 
lar septa; (2) aerated pulmonary lobule; (3) 
alveolar duct; and (4) bronchovascular axis. 
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Vic. 4. Case t1. Scattered foci of lung infection. (4) 
Chest roentgenogram taken a few hours before 
death. 


is approximatively half that of the lung 
volume. The injection allows any residual 
formalin to drain off through the pul. 
monary veins. Fixation is complete in 4 or 
š days, depending on lung volume. 

The fixed samples are re-roentgeno- 
graphed in the identical conditions used for 
the fresh samples. This verifies that the 
process of fixation has not introduced any 
modification in the roentgenologic image. 
Thus, the anatomo-roentgenologic cem- 
parison is still possible after fixation. The 
fixed samples are then cut in slices which 
are roentgenographed to identify the most 
suitable areas for histologic examination. 

Slice samples are enclosed in paraffin and 
histologic sections are studied at varying 
magnification. At a low magnification, che 
anatomic arrangement of the constitu- 
tional elements may be compared directly 
with the roentgenologic images. 





RESULTS 
Twenty-six anatomic specimens have 
been examined by this technique, some of 
which are described below. 
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Case 1, Normal premature lung (Fig. 3, .7- 
C). The roentgenogram taken in air of the in- 
fated specimen (Fig. 34) shows the intra- 
parenchymatous structures of water density, 
vessels, bronchial walls and interlobular sepra. 
This is due to the improvement in definition. 
The lung border and the neighboring organs are 
visible, using the surrounding air as contrast. 
However, they are superimposed on the intra- 
pulmonary images and restrict their analysis. 

The roentgenogram taken under water of the 
inflated specimen (Fig. 3B) allows direct visual- 
ization of the intrapulmonary structures, elimi- 
nating "the parasite structures.” The analogy 
with the appearance one observes on a thoracic 
roentgenogram 77 viva is striking and the defini- 
tion obtained far superior. Similarly, the histo- 
logic sections of the inflated sample (Fig. 3C) 
produce an image of the lung parenchyma 
closely resembling that present zz vito. 


Case ir. Lung with scattered foci of infection 
(Fig. 4,:4- £j. An 8 day old child, who died from 
septicemia. derobacter aerogenes and Pseudo- 
monas pyocyanea were grown on blood culture. 
The roentgenogram taken before death (Fig. 
441) showed dense, poorly delineated opacities 
of alveolar nature, with some radiolucent 
rounded areas surrounded by opaque paren- 
chyma, giving a pseudocavitary appearance. The 
roentgenogram when compared with the histo- 
logic section (Fig. 4, B and E) showed dissemi- 
nated lesions mainly in the right middle and 
left lower lobe. By placing the aerated and non- 
aerated lobules side by side, the lobular opaci- 
ties (condensed lobules standing out against the 
aerated parenchyma) and the pseudocavitary 
appearance (aerated lobules surrounded by 
opaque parenchyma} can both be seen. 


Case it. Hyaline membrane disease (Fig. s, 
JOE). A 24 hour old child, suffering from 
moderately severe hyaline membrane disease, 
died from a cerebromeningeal hemorrhage. The 
histologic section (Fig. £E) showed complete 
absence of aeration of the alveoli and the pres- 
ence of air in the air passages (bronchi, bron- 
chioles, and alveolar ducts). 

On the roentgenogram of the inflated speci- 
men taken in the atmosphere (Fig. 5, A and C), 
these terminal air passages stand out on an 
opaque background, producing an air broncho- 
gram visible as far as the periphery. On the 
roentgenograms taken under water the super- 
imposition of the air channels, some of them 
seen on end, gives the appearance of multiple 


Var. 18, No. i 
areolar clarities (Fig. 4, B and D). Tt is this 
image, which, when the definition is less clear, 
prodaces the classical reticulogranular appear- 
anee seen in hyaline membrane disease. 


C ssp 1v. Interstitial emphysema and alveoli- 
tis (Fig. 6, 4-G). The right lower lobe is the site 
of a focus of alveolitis with an air bronchogram. 
In che histologic section (Fig. 6D), only the air- 
staining bronchi are visible. 

e left upper lobe (Fig. 6E) is the site of an 
interstitial emphysema. The pulmonary lobules 
are aoc aerated as the alveoli are almost com- 
pletely collapsed. Between the lobules, air has 
entered the interstitial tissue dissecting and sur- 
rourding the opaque pulmonary lobules. The 
comsrast of water density of the lung paren- 
vma allows the fine network of interstitial air 
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spaces to be seen on the roentgenograms. This 
network characteristically extends out to the 
surface o£ the pleura, since no other anatomic 
structure of chis dimension is observed at the 
lung perishery. The summation of images in the 
most certral areas produces a coarse-grained 
miliary zppearance which represents supetim- 
position of the pulmonary lobules. 

In the middle lobe Gig. 6F) the distention of 
the inter-titial air spaces is much more marked; 
the lang parenchyma is greatly compressed anc 
reduced zo a series of narrow bands which de- 
lineate tae distended interstitial space; and the 
roentgerographic appearance is that of smal 
superimposed air cysts bordered by thin walls. 
"This appearance is reminiscent of that seen in 
“honeveomb lung," but the structures whicl 
form the images are reversed, as the air is inter- 




















Fic. 4. (B) On the roentgenogram made in air, the limits of the aerated and airless lobules are well outlined. 


:C) Under water, subtraction of the overlapping structures 
zation of the parenchymal lesions. (D) Roentgenogram of : 







: to the silhouette sign gives a better visual- 
ice of the right lung shows the distribution 





Si 


of the lesions. (E) The histologic section shows contiguity o? aerated (2) and airless pulmonary lobu es 
with either fibrinous (2) or hemorrhagic (2") alveolitis. 
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Vic. g. Case rir. Hyaline membrane dis 
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sc. i2. In air and (B) under water roentgenograms, and (C and D) 


close-up views of same show the aerated bronchioles and alveolar ducts. Summation of radiolucent images 


creates the small round radiolucencies. 


stitial and the opacities are alveolar in origin. 

The right upper lobe (Fig. 6G) shows the 
aggregation of foci of alveolar condensation and 
interstitial air channels. It is a combination of 
the appearances observed in the right lower and 
left upper lobes. 

Finally, the left lower lobe is the site of sev- 
eral emphysematous bullae, which compress the 
adjacent lung structures without destroving 
them. This is shown on slice roentgenograms as 
bronchial arborizations crossing the bullae with- 
out being destroyed. 


DISCUSSION 


Inflation of the lungs under a positive 
pressure of 20 millibars approximately re- 
produces the pressure conditions i tvo; 
however, the state in which they are 
studied is not exactly comparable. Ther? is 
no thoracic cage, vascular flow or thor: cic 
movements. 


The fixation method in expansion that we 
use seems preferable to the methods so far 
devised by pathologists. Endobronchial 
perfusion of formalin has been used,’ but 





Fic. 5. CE) Histologic section demonstrates the alveo- 
lar atelectasis and the air containing ducts. 
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there is a need to verify roentgenologically 
that there has been no variation of the 
images after fixation. Fixation bv formalin 
or alcohol steams’ permits this, but these 
methods have certain disadvantages. Ac- 

ding to Greenberg ef a£. they do not 
provide good histologic preservation of the 
tissue. Fixation with formalin steams leads 
te 30 per cent retraction of the pulmonary 
pasenchyma according to Weibel and 
Vilone.” 

For children, fixation by an intraarter al 
jection, then immersion in 10 per cent 
fermalin under pressure, allows complete 
fixation and good preservation of histo- 
legic detail. It may be possible to improve 
the quality of fixation by using constant 
intravascular perfusion at a slow rate 
through the pulmonary artery. However, 
tws method, still undergoing study, has 
the disadvantage of requiring more expen- 
ave apparatus and longer manipulation. 
Fo judge the validity of our fixation 
method, the weight and volume of the 

















a 





Pio. 6. Case iv. Alveolitis and interstitial em- 


physema. Roentgenograms taken (7) in air, 
1B) under water, as well as (C? roentgeno- 
grams ef cut sections show different types 


of lesions in the 3 lobes. 





samples were taken before and after fixa- 
tion. The weight did not vary, the volume 
increasing by about to per cent (Fig. 7). 
Since there is only a 10 per cent variation 
in volume in any case, the morphologic 
variaties of the surface of the histologic 
sections is of the order of 3 per cent and 
neghigib 2. 

The use of roentgen rays in air and under 
water zilows an accurate roentgenologic 
scheme zo be drawn up. The roentgenogram 
of the ixflated lung in air, alone, is not suf- 
ficient for analysis of the images. The super- 
imposit on of the external contours of the 
lung centrasted against surrounding air 
prevents the precise recognition of intra- 
parenci vmatous structures. 

The deletion of these structures from the 
roentgencgram taken under water enables 
the intzapulmonary images to be seen as 
in the æ vivo thoracic roentgenogram. One 
does nct lose much definition under water 
if a qeantity of water just sufficient. to 
immerse the sample is used. 
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lic. 6. Histologic slides at low magnification explain the roentgenologic pattern observed in each lobe. 
(D) Right lower lobe. (E) Right upper lobe. (F) Right middle lobe. (G) Left upper lobe. 


CONCLUSION 


This method of study has several in- 
teresting aspects; it permits a rather large 
field of application; no elaborate apparatus 
is necessary; and the time required is rela- 
tively short. 

The inflated fixed lung samples are of 
interest to the pathologist, although the 
histologic study is not facilitated. Fixation 
by a fluid under pressure gives similar his- 
tologic results from the point of view of 
distention and produces a slightly better 
fixation. However, the advantage of having 
air instead of liquid in the air cavities is 
that one can localize the most suitable 
zones for histologic examination. 

The possibility of comparing roentgeno- 
grams and histologic sections is not a new 
concept. The roentgenologic evaluation of 
progress in relation to observed appear- 
ances in lung disease has been well shown 
by Recavarren ef a/5 in hyaline membrane 
disease. 


It is of great interest, however, to com- 
pare the roentgenograms taken under water 
with the premortem roentgenograms, the 
histologic sections, and the other post- 
mortem roentgenograms. It is possible by 
this technique to produce images very sim- 
ilar to those seen i» tivo. The increase in 
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Fic. 7. Mean values of variation in weight and vol- 
ume of lung specimens, before and after fixation 
under a constant positive zir pressure. 
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definition allows more to be seen, and offers 
the possibility of making a retrograde anal- 
yss of previously unrecognized lung lesions 
anc to define them precisely. 


SUMMARY 


& simple technique is proposed to cor- 
reicte the roentgenologic and anatomic 
data in the infant lung. 

kt consists of serial roentgenograms of 
lung samples taken in air and under water, 
after air inflation under a controlled pres- 
sure, The lung samples are then fixed with 
formalin and are maintained air inflated 
Gang the fixation period. 

*omparison of histologic sections at low 
megnification with roentgenologic images 
gives a better understanding of roentgeno- 
grams and can be used either for teaching 
or research purposes. À few examples of 
no-mal and pathologic cases are presented. 
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HOLOACARDIUS ACORMUS* 


By HAROLD R. NEITZSCHMAN, M.D., ALAN N. JACOBS, M.D, ERROL F 


. GENET, M.D, 


and CHARLES M. NICE, Jre, M.D., PaD. 


NEW ORLEANS, LOUISIANA 


CARDIA, or absence of the heart, is a 
rare occurrence, found only in members 
of a pair of monozygotic twin fetuses whose 
vascular systems are connected. The cir- 
culation of the acardiac monster is accom- 
plished solely by the heart of the other 
fetus. Acormus has been defined as an im- 
perfectly formed free twin lacking the 
caudal portion of its body.! 

In 1850 HempeP demonstrated the pla- 
cental vascular anastomoses between the 
acardius and its twin, revealing reversal of 
circulation in the acardiac fetus. Abun lant 
arterio-arterial and veno-venous anastomo- 
ses exist, providing nutrition to the acard- 
ius through the umbilical arterv, which is 
supplied by the heart of the twin. There is a 


o 


monochorial placenta, but there may be : 
double amnion. The sex of the acardius and 
the twin has alwavs been the same. 


REPORT GF A CASE 


The fetus presented was one of twins and was 
delivered to a 25 year od white female who had 
an uneventful pregnancy. The first twin was 
normal. The abnormal twin presented breech 
and at delivery the circulation of the malde- 
veloped fetus was totally dependent on the 
normal infant (Fig. 1, Æ and B; and 2). 


DISCUSSION 


There are two basic theories of the patho- 
genesis of acardia. One states that the 
acardius was originally a normal twin whose 





Fic. 1. C4). Anterior view. (B) Posterior view Note the development of the head and facial structures. 


The caudal portion of the body is undeveloped. A single lower extremity and foot are well formed. The 


umbilical cord attaches to the cervical region 


* From the Department of Diagnostic Radiology, Charity Hospital of Louisiana, New Crieans, Louisiana. 


66 


Voi. x18, No. 1 


heart degenerated during fetal life. The 
reversal of circulation is thought to have 
occurred as a result of an obstruction to 
venous return. The other opinion asserts 
that the acardius never dev eloped a heart, 
beinz kept alive by the twin's heart (om 
the outset. 

In addition to the absence of the heart, 
acardi may have various dp geed de- 
fects. The acardius anceps is the most 
hignly developed form of ead la, with par- 
tial dev elopment of the head, tink, and 
extremities. 

‘The most common form of acardius is 
the acardius acephalus; these headless mon- 
sters often lack thoracic organs, although 
the thoracic cage may be present. The 
upper extremities are usually absent or de- 
iss ve, and the abdominal or gans are 

t iin aie Acardius acormus is the most 
en form. A head is present without 
the caudal portion of the body and is at- 
tached to the placenta by an umbilical cord 
that terminates in the cervical region. 
Acardius amorphus is a shapeless mass 
covered by skin, entirely without form and 
recognizab le parts! Rudimentary organs 
are sometimes present, creati ng a spectrum 
of transitional forms ranging to acardius 
acephalus. 


SUMMARY 


Holoacardius acormus is characterized 
by absence of the caudal part of the body 
as well as absence of the heart. 


‘This malformation may occur in one of 


monozygotic twins, the circulation in such 
a monster being maintained sole dv bv the 
heart of the normal twin. One such case is 
reported. 


Harold R. Neitzschman, M.D. 

D. rtment of Diagnostic Radiology 
harity Hospital of Louisiana 

ew Orleans, Louisiana 70140 
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Fic. 2. Reentgenogram. Note the well devel loped 
calvarnsm and facial structures. Hemivertebrae 
are present in the cervical and thoracic spine. The 












thoracic cage is asymmetric. Most of the pelvic 
structures are absent. Onlv the lower extremity is 
present. 
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DAUNOMYCIN CARDIAC TOXICITY* 


By MICHAEL M. RASKIN, M.D,t M. G. RAJURKAR, M.B.B.S.,t 
and DONALD H. ALTMAN, M.D.8 
MIAMI, FLORIDA 


poes a I year period we havz used 
daunomycin (daunorubicin, rabido- 
mycin) for induction and maintenance 
in 8 children with acute lymphocyt c leu- 
kemia. Four of these children developed 
clinical and roentgenographic signs of car- 
diac failure after about 1 year of cnemo- 
therapy. Although they were receiving 
several drugs, daunomycin was the only one 
known to be toxic to the heart. 

One of the early roentgenographic signs 
of daunomycin cardiac toxicity is marked 
enlargement of the cardiac silhouette with 
eventual pulmonary vascular congsstion 
and even pulmonary edema.? The radiolo- 
gist should be aware of this entity as an 
etiology for cardiac failure in a leuzemic 


child. 


MATERIAL AND METHOD 


All 4 patients were in remission and were 
being followed on an out-patient bass for 


acute lymphocytic leukemia, receiving pe- 
riodic re-inducer courses of daunomycin, 
vincristine, and prednisone according to 
Protocol 6801, ALGB.* Three of the 4 pa- 
tients received a dose greater than 19.7 
mg./kg. However, all 4 received a dosage 
greater than 392 mg./M.? or a total dose 
greater than 374 mg. (Table 1). Although 
they received other drugs besides daunomy- 
cin, the dosages received were considered 
noncardiotoxic. There was no previously 
described cardiac condition in any of the 
patients, who ranged from 24 to 11 years in 
age. A chest roentgenogram was obtained 
prior to the beginning of therapy, 
and hematologic and electrocardiographic 
studies were performed prior to receiving 
each dose of daunomycin. 

The over-all size of the heart was evalu- 
ated by the cardiothoracic ratio, which is 


* Acute Leukemia Group B, Roswell Park Memorial Institute, 
Buffalo, New York. 


TABLE I 


SUMMARY OF DOSAGE OF DAUNOMYCIN 























(4 cases) 
Wi. S.M. D.P. LS. 
374 ME. 414 mg. 690 mg. 510 mg. 
Total dose* 25.7 mz./kg. 29.4 mg./kg. 19.7 mg./kg. 14.9 mg./kg. 
576 mg./M.1 658 mg./M* 626 mg./M? 392 mg./M.* 
"Total time receiving daunomycin 12 months 15 months 11 months 11 months 
Time following last dose for 
symptoms to occur 6 weeks 7 weeks 8 weeks 9 weeks 











* The dose calculations were based on an average weigh: between the beginning and end of therapy, assuming a linear rate of growth. 
Body surface area in square meters was determined from.standerd normograms based on height and weight. 


* Presented at the Annual Meeting of the Society for Pediatric Radiology, Washington, D.C., October 1-2, 1972. oru 
From the Departments of Radiology and Oncology, V_riety Children's Hospital and the Department of Radiology, University of 


Miami School of Medicine, Miami, Florida. 


+ Clinical Fellow, American Cancer Society, 1971-1972; Senior Resident in Diagnostic Radiology, Mount Sinai Medical Center, 


Miami Beach, Florida. 


t Director of Oncology, Variety Children's Hospital, Miami, Florida. i "T 
$ Director of Radiology, Variety Children’s Hospital; Clinical Professor of Radiology and Pediatrics, University of Miami School of 
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the maximum transverse diameter of the 
hear on a frontal chest roentgenogram, 
divwed by the maximum internal trans- 
verse diameter of the chest. These ratios 
are expressed as an average of measure- 
mem s made by 3 independent observers. 
Wre this method does not provide an 
absxute measurement of cardiac size, it 
does provide a basis tor a relative method 


of ecmparison, 


RESULTS 


Each of the 4 patients was treated with 
deusomvein for a total time of about 12 
maths. Each developed symptoms of 








weeks later, the patient is still in cardiac fail 
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tachycardia, gallop rhythm, and congestive 
heart failuce about 2 months following the 
cessation of daunomycin, Evaluation of 
other clinical modalities such as blood 
chemistry ind hematologic studies was 
unchangec. 

In each of the 4 patients there was a 
relative in-rease in the cardiothoracic ratio 
of at least 20 per cent on the chest roent- 
genogram taken at the onset of clinical 
cardiac toxicity when compared to pre-dau- 
nomvcin therapy roentgenograms. Chest 
roentgeno zrams were obtained for 4 months 
following cessation of daunomycin therapy 
(Fig. 1, 4D; and d-C). The cardio- 


3 
= 





CD W.C., a 4 year old leukemic boy prior to daunomycin therapy. (B) Six weeks following the last 
daunomycin, a chest roentgenogram shows diffuse cardiac en! 


argement with pulmonary congestion. 
ure. (D) Six months following cessation of daunomycin, 


te cardiac size and configuration still remain unchanged. 
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Taste H 


CARDIOTHORACIC RATIO 


Pretherapy 
2 months following 
end of therapy 


3 months following 


end of therapy 666. | 6205 | Gf 
4 months following 
end of therapy 605° i 6366 i: cf 





hic. 2. C43 D.P., a 1o year old leukemic boy prior 
to daunomycin therapy. (B) Chest roentgeno- 
gram taken at onset of symptoms, 2 months 
following end of therapy, shows diffuse cardiac 
enlargement with pulmonary congestion. (C) 
Two months later, the marked cardiomegaly 
persists. 
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thoracic ratio remained essentially un- 
changed in each patient despite digitaliza- 
tion and diuresis (Table 11). 


DISCUSSION 


Daunomycin is an antitumor antibiotic 
with weak antibacterial activity against 
gram positive organisms and potent anti- 
tumor effect in a wide spectrum of animal 
tumors. It has both cytotoxic and antimi- 
totic activity, and has been shown to bind 
DNA and inhibit RNA svnthesis, but the 
exact mechanism is unknown. Although 
daunomycin has been used for treating 








solid tumors, its primary use has been as an 
anti-leukemic agent. It is especially effec- 
tive in acute lymphocytic leukemia, when 
used m combination with prednisone, for 
induction of remission in children refrac- 
tory to conventional anti-leukemia ther- 
apy? 

Since daunomycin was isolated in 1963, 
reports of leukopenia, thrombocytopenia, 
o mucosal ulcerations, alopecia, and 
rointestinal disturbances have been 
reported.” However, cardiac toxicity was 
net reported in the United States until 
1666, when Karnofskv? noted the sudden 
development of congestive heart failure in 
patients receiving total doses of greater 
than 25 mg./kg. of daunomycin. In the 
patients he descri bed, the onset of symp- 
toms was from 4 to 6 months after the start 
of daunomycin therapy and usually oc- 
curred weeks to months after th: erapy was 
discontinued. 

Even though the mechanism of dauno- 
mycin cardiac toxicity is unknown, the 
over-all incidence of clinical toxicity is re- 
ported to be 4-10 per cent of all patients 
treated and is more likely to occur at total 
ses of more than 20 mg./kg.* However, 
cardiac toxicity has been reported with 
total doses of less than 300 mg? 

Despite the fact that the cardiac enlarge- 
ment persisted for several months, all of the 
patents clinically recovered from their 
acute symptoms, The evidence incriminat- 
ing daunomycin as havi ing a toxic cardiac 
efect is circumstantial, but must be re- 
garded as highly probable in view of the 
numerous recent reports of associated car- 
lac toxicity from different sources.?? Also, 
some recent work has shown that dauno- 
mycin can cause damage to the intrinsic 
cardiac neurons.’ 
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C@N CLUSION AND SUMMARY 


The cardiac toxicity of daunomycin is 
probably related to the cumulative dose 
rather than to the length of time of treat- 
ment or the time interval since discontinu- 
ing therzpy. This effect occurs more fre- 
quently znd at lower doses than originally 
thought. 

A persstently increased cardiothoracic 
ratio ma be a suggestive roentgenographic 
sign of a delayed manifestation of cardiac 
toxicity in patients receiving re-inducer 
courses ef daunomycin for acute lympho- 
cytic leukemia. 

This diagnosis should be considered in 
children receiving daunomycin who de- 
velop signs of cardiac failure after cessation 
of the deug. 





Donald E. Altman, M.D. 
Department of Radiology 
Variety Children’s Hospital 
6125 S.V. sist Street 
Miami, Ronda 33155 
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CONGENITAL MICROGASTRIA* 


By GARY D. SHACKELFORD, M.D. WILLIAM H. McALISTER, M.D.,t 


ARMAND E. BRODEUR, M.D,i and EDWARD F. RAGSDALE, M.D.$ 
ST. LOUIS, MISSOURI AND ALTON, ILLINOIS 


ONGENITAL microgastria is a very 

rare entity which occurs either as an 
isolated anomaly or, more frequently, in 
association with other malformations, espe- 
cially the asplenia syndrome.??^?-: 

We recently encountered a case of micro- 
gastria associated with multiple anomalies 
including asplenia, congenital heart disease 
and total colon aganglionosis. A second 
case had been seen by one of us (A.B.) 
several years ago. Because of the rarity and 
characteristic roentgenographic features of 
microgastria, these 2 cases are reported. 


REPORT OF CASES 


Case 1. (CGH 13-83-06). A white male in- 
fant was born October 18, 1971, the 7 b. 1 oz. 
product of a normal term pregnancy and de- 
livery. Feeding difficulties with frequent spit- 
ting up prompted initial roentgenographic 
studies at 3 days of age, which revealed a 
rudimentary midline stomach with a short, 
dilated esophagus, and intestinal malrotation 
(Fig. 1, Æ and B). At 4 days of age he was 
transferred to Cardinal Glennon Hospital. The 
maternal and paternal ages were 31 and 4o 
years, respectively, and the child's only sibling 
was a 21 month old female with a known heart 
murmur. The family history was otherwise 
negative. 

Physical examination at 4 days of age was 
normal. On admission the hemoglobin was 16.3 
gm./100 mL, hematocrit so per cent, white 
blood cell count 10,800, and Howell-Jolly 
bodies were noted in the peripheral blood smear. 
Forma] chromosome analysis revealed 46 NY 
karyotype. 

Following a repeat barium study of the upper 
gastrointestinal tract at 7 days of age and a 
barium enema examination the following day 
(Fig. 2), esophageal dilatation was performed. 
The child initially responded and was able to 
eat without difficulty. However, he failed to 
gain weight and soon developed diarrhea. A 


heart murmur and signs of congestive heart 
failure subsequently appeared, and at 22 days 
of age abdominal distention and bilious vomit- 
ing developed. Plain abdominal roentgenograms 
showed multiple dilated loops of bowel with 
air-Huid levels. 

Exploratory laparotomy at 23 days of age 
revealed diffuse peritonitis with a fibrinous 
exudate covering the bowel. No frank per- 
forations or mechanical obstructions were 
found. A rudimentary stomach traversed the 
left lobe of the liver, appearing as a straight 
tube without recognizable greater or lesser 
curvatures. A small duodenal diverticulum was 
seen. No spleen was identified. Intestinal mal- 
rotation was confirmed and the cecum was 
mobile and malfixed in the right upper quad- 
rant. Some nonobstructing adhesions were 
freed and the abdomen was closed. 

The patient expired 18 hours postoperatively 
after a steady downhill course. 

Autopsy disclosed the following findings: (1) 
Asplenia, with absent splenic artery and vein; 
(2) a small midline tubular stomach whose 
dimensions following longitudinal incision were 
2.0 cm.X4.2 cm. (microscopic examination 
showed normal gastric mucosa); (3) rudi- 
mentary pancreas; (4) bilateral trilobed lungs 
with bilateral eparterial bronchi; (5) total colon 
aganglionosis with the transition zone at the 
ileocecal valve; (6) intestinal malrotation; (7) 
ostium primum atrial septal defect with a cleft 
in the anterior leaflet of the mitral valve; (8) 
peritonitis secondary to E. coli; (9) broncho- 
pneumonia. 

Comment. The features of the asplenia syn- 
drome have been well described and include: 
(a) asplenia; (b) complex malformations of the 
heart and great vessels, especially atrioventricu- 
laris communis and cono-truncus anomalies; 
(c) varying degrees of abdominal situs inversus 
with a tendency toward symmetry, most 
marked in the shape of the liver and in the 
attachment of the mesentery; and (d) ab. 
normal lobulation of the lungs, usually sym- 


* From the Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine, t the Department of Radiology, 
Cardinal Glennon Memorial Hospital for Children, St. Louis University School of Medicine,t St Louis, Missouri; and the Alton Me- 
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Tag. p. Case Ln (4 and B) Upper gastrointestinal 
series at 3 days of age. The stomach isa rudimentary 
madline tubular structure without recognizable 
differentiation into fundus, body or antrum. It is 


partially intrathoracic and is connected to a short 
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Vic. 2. Case 1. Barium enema study at 8 days of age. 
The cecum and ascending colon are mobile and 
displaced to the right. Colon foreshortening, a 
feature sometimes seen in older infants with total 
colon zzanglionosis, is not present. 





o5 Microgastria is known to occur 
mo assezjation with asplenia. Putschar and 
Manior, /n reviewing 73 cases of asplenia, 
found € patients with a small tubular stomach: 
without a distinct fundus. Peterman’ reported 
a case of asplenia with microgastria in an 5$ 
month dd child. At autopsy the capacity of the 
rudimeatary stomach was 2 ounces. 

The ciagnosis of asplenia was suspected be- 


metric 





cause cf the presence of Howell-Jolly bodies in 
the peapheral blood smear, but congenital 
megaccton unexpected finding at 
autopsc. In retrospect Hirschsprung's disease 
might aave been suspected because of retained 


Was an 





esophagus which is dilated proximally and nar- 
rowe:t at the cardioesophageal junction. Intestir 





malrecation is present, with lack of a normal duo- 
dena sweep and an apparent midline dorsal mesen- 
tery. The liver is not symmetric and its configura- 
tion "herefore provides no clue to the presence of 
aspleca. The small duodenal diverticulum which 
sind at surgery is not identified on this study. 





was 
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Fic. 3. Case n. Chest and abdomen at 3 hours of age. 
The dilated, air filled proximal esophageal pouch 
can be seen in the ree and upper thorax. The 
abdomen is nearly gasless, with only a small gas 
shadow near the midline in the upper abdomen 
(arrows). 


barium in the colon 3 days after the inicial 
upper gastrointestinal series and also because 
of incomplete colon evacuation following 
barium enema examination. 
the colon, sometimes seen in total colon 
aganglonosis, was not present in this case 
(Fig. 2). However, this feature, when present, 
is usually seen in slightly older infants” 


Case 11. (CGH 3 3 lb. 2 oz. white 
female was born prematurely on September 25 
1959, and was admitted to Cardinal Glennon 
Hospital at 3 hours of age because of m- 
perforate anus and suspected esophageal 
atresia. Immediately following delivery. exces- 
sive oral secretions had been noted, and several 
attempts to pass a catheter into the stomach 
had been unsuccessful. 

Physical examination disclosed no anal orifice 
and normal infantile female external genitalia. 


-20-93). A 





Foreshortening of 
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Attempts to pass a tube into the stomach again 
failed. Laboratory data were normal. 

Initial roentgenograms using water soluble 
contrast medium confirmed the diagnosis of 
esophageal atresia without a proximal tracheo- 
esophageal fistula. The abdomen was nearly 

gasless with only a small gas shadow in the 
upper abdomen and no gas distally (Fig. 3). 

Shortly after admission. cervical esophagost- 
omy, gastrostomy and transverse colostomy 
were performed. The operative note described 
the stomach as collapsed and somewhat 
thickened. At 3 days of age a lipiodol injection 
of the gastrostomy tube with reflux into the 
esophagus revealed a fistula between the distal 
esophageal segment and the tracheobronchial 
tree, with dispersion of the contrast medium 
throughout both lungs. The 
rudimentary, and no distal communication 
with the gastrointestinal tract was demon- 
strated (Fig. 4, Z and B). Injections of the 
proximal colostomy orifice produced reflux 
into the proximal small bowel, but not into the 
stomach. 

Immediate laparotomy revealed atresia of 
the second portion of the duodenum, and gas- 
trojelunostomy and ligation cf the distal 
esophagus were performed. There was no de- 
scription of the stomach in the operative note. 

Despite initial stabilization Wok M 
the patient's condition deteriorated and she 
died at 6 days of age following a respiratory 
arrest. No autopsy was performed. 


stomach was 


ROENTGENOGRAPHIC FEATURES 

In both of our cases the stomach was a 
small tubular structure without recogniz- 
able differentiation into fundus, body, an- 
trum and pylorus (Fig. 1, .7 and B; and 4, 
land B). In Case 1, the stomach was mid- 
line and partially intrathoracic. The esoph- 
agus was dilated proximally and narrowed 
at the apparent cardioesophageal junction. 
These features are quite similar to those of 
the cases reported by Cafey? and by 
Schulz," although in the latter case dis- 
tinct gastric segments were demonstrable 
on the published roentgenograms. As 
Cattey® suggests, the esoph hageal dilatation 
which is frequently present is probably re- 
lated to the inadequate storage capacity of 
the rudimentary Sones 

Not infrequently the stomach is non- 
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rotated, retaining the midsagittal position 
whichis present in the early embryo.’ When 
this occurs there is often a generalized error 
in iatestinal rotation. 


DISCUSSION 
Ehe association of congenital microgas- 
tria with asplenia is intriguing. As pointed 
out by Putschar and Manion? this associa- 
tior. is not surprising, since the spleen and 
stomach are both derived from the em- 
bryonic dorsal mesogastrium, and each 
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ioc. 4. Case 11. (4 and B) Lipiodol injection of gastrostomy t: 
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anomaly essentially represents a stage of 
arrested development. In none of the cases 
of microgastria not reported in association 
with aspienia has the latter condition been 
excluded, as no autopsy was performed in 
our Case tr, and all other infants survived 
without having definitive studies to exclude 
zaplenia s 940 

Musculoskeletal anomalies also have 
been reported in association with micro- 
gastria. Our Case u had lumbosacral spine 
anomalies, frequently seen in association 
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c at 3 days of age. The stomach is a rudi- 


mentary tubular structure which is near the midline and quite similar in appearance to Case 1. Some of the 
contrast material has refluxed into the esophagus and passed into the tracheobronchial tree via a fistulous 
connection near the carina. The abdomen is devoid of intestinal gas, and no contrast material passed 
distally out of the stomach. Duodenal atresia was confirmed at laparotomy. Note the anomalies of the 
sacrum and fifth lumbar vertebra. A radiopaque tube overles the abdomen at the site of the transverse 


colostomy. 
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with imperforate anus. Cases reported by 
Robert? and Schulz!!! were associated 
with unilateral forearm, wrist and hand 
anomalies, To our knowledge microgastria 
has not previously been reported in associa- 
tion with esophageal atresia, duodenal 
atresia, imperforate anus or Hirschsprung's 
disease. 

The symptoms are related either to the 
severe accompanying anomalies or to the 
effects of the inadequate stomach anc di- 
lated esophagus, with feeding difficulty, 
vomiting, recurrent aspiration and failure 
to gain weight.371°" Long term prognosis 
in patients without severe accompanying 
anomalies is unknown because so few cases 
have been reported. The patients of Catfey 34 
Gerbeaux e aL? and Schulz" were all 
alive at 31, 14 and 14 months respectively, 
although only Caffey’s patient had a nor- 
mal weight.? 


SUMMARY 


Congenital microgastria is a rare anomaly 
which is often accompanied by nonrotation 
of the stomach and failure of differentiation 
into its component segments, Representing 
a stage of arrested gastric development, it is 
frequently associated with asplenia due to 
the intimate relationship of the developing 
stomach and spleen in the embrvo. 

Two cases of microgastria are reported, 
one in association with the asplenia syn- 
drome and total colon aganglionosis, and 
the other in a patient with esophageal 
atresia, duodenal atresia and imperforate 
anus. Radiologic demonstration of micro- 
gastria in an infant should lead the radiolo- 
gist to search for other anomalies, espe- 
cially asplenia, congenital heart disease and 
intestinal malrotation. 
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Gary D. Shackelford, M.D. 

Mallinckrodt Institute of Radiology 

$10 S. Kingshighway 

St. Louis, Missouri 63110 
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ing the clinical history, 
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CAUSTIC DAMAGE OF THE GASTROINTESTINAL 
TRACT: ROENTGEN FEATURES* 


By E. A. FRANKEN, Ja, M.D.t 


INDIANAPOLIS, INDIANA 


MHE literature on the pathologic nature 

| and management of caustic burns of 
the gastrointestinal tract is extensive, but, 
with the exception of Martel's recent de- 
seription of the acute effects of highly con- 
centrated alkali, there is a paucity of 
miormation on the roentgen features of 
caustic ingestion and its complications.*? 

In the last 8 vears 14 children with caus- 
tie burns of the gastrointestinal tract have 
been seen at the Indiana University Medi- 
cal Center. All but 2 of these patients had 
acute care elsewhere and were referred 
because of complications arising in the 
course of their treatment. They, therefore, 
represent a select group for study of long- 
term effects of caustic ingestion. 

The purpose of this communication is to 
describe the effects of caustic ingestion in 
the gastrointestinal tract with particular 
attention to the roentgenology of late 
complications. 


PATHOLOGY 


The type and location of caustic damage 
to che gastrointestinal tract are dependent 
on the chemical nature of the agent. Acid 
produces a superficial coagulation necrosis 
and exerts its maximum effect on the pre- 
pyloric region of the stomach secondary to 
pylorospasm with resultant hold up in that 
area! Alkali causes precipitation of pro- 
teins to form proteinates and saponification 
of fats.! The result is a penetrating burn of 
the involved region. The mouth, pharynx, 
and esophagus are usually involved; dam- 
age to the stomach and small bowel occurs 
only when large amounts are ingested.? 
Hvpochlorite (bleach) usuallv results in 
onlv superficial mucosal damage to the 
esophagus... 

The quantity of caustic ingested is perti- 


nent, ss small amounts of alkali seldom 
produce gastric disease. Of more impor- 
tance È the concentration of the agent.!? 
Concencrzted alkalis (e.g., Liquid. Plumr) 
produce a deeper burn in the mouth and 
esophagus than do dilute solutions.” 

The course of corrosive damage to the 
intestinal tract is divided into 3 phases:* 

1. Acute necrosis. Cellular death occurs 
secondary to protein coagulation, and is 
accompanied by intense inHammatory reac- 
tion ir surrounding tissues. This is seen 1 
to 4 davs after ingestion. 

2. Uiceration-granulation. The necrotic 
mucosa s.oughs at 3 to § days, and repair 
resporse (fibroblastic activity) begins. The 
esophazus is weakest at this time. 

3. Cicatrization and stricture formation. 
In the third and fourth week the fibrous 
tissue begins to contract, and the inflam- 
maters -eaction subsides. Adhesions be- 
tween zranulating areas in the lumen of tae 
intestinal tract are seen, and stricture for- 
mation begins. In severe burns the mucosa 
and ssbmriucosa do not regenerate. 

The ulcers seen in the esophagus are of 2 
tvpes: a superficial ulcer involving the 
mucosa only may be seen in the acute 
phase: deep ulcers involve all layers of the 
esophagus and may extend into the peri- 
esophageal tissues.'? 
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CLINICAL AND ROENTGEN FEATURES 
ACUTE PHASE 

A, Mouth and Pharynx. Physical exami- 
natio: in the child with alkali ingestion 
may show oral burns, but their absence 
does nct rule out significant esophageal 
disease.? Pharyngeal burns are of clinical 
signih^cance in that they are associated 
with aspiration, probably on the basis of 
inhibition of normal swallowing reflexes 


* From the Department of Radiology, Indiana University Medical Center. Indianapolis, Indiana, 


* Associate Professor of Radiology. 
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Fic. 1. Pharyngeal burn from Drano ingestion 5 weeks previously. 64) Lateral neck roentgenogram. The 


retropharyngeal space is increased secondary to inflammation. A narrow esophageal lumen is filled with 
air. The epiglottis cannot be visualized on the roentgenogram and at laryngoscopy was noted to be bound 
to the posterior surface of the tongue by adhesions. (B) Barium swallow examination on the same patient 
shows barium entering both the esophagus and trachea. 


with pharyngeal damage." Roentgen ex- 
amination of the neck in these patients 
demonstrates soft tissue swelling about the 
pharynx, edema or destruction of supra- 
glottic structures, as well as aspiration 
pneumonia (Fig. 1, Æ and B). Aspiration as 
a result of pharyngeal damage may con- 
tinue for several weeks as shown in Figure 


1B, j 


B. Esophagus and Mediastinum. The 
depth of penetration of the esophageal wall 
by the corrosive determines if mediastinal 
involvement will occur. Clinically the child 
with mediastinitis is toxic and may be in 
shock. Roentgenographic signs of esopha- 
geal perforation with mediastinitis are well 
known.” They include mediastinal widen- 
ing, pneumomediastinum, and pleural effu- 
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Fic. 2. Esophageal perforation in corrosive esophagitis following esophagoscopy. (4) Posteroanterior 
roentgenogram of the chest. The superior mediastinum is widened; air is present in the left superior 
mediastinum and axilla; and a left pleural effusion is seen. (B and C) Gastrografir esophagograms in the 
same patient show extraluminal contrast material with the site of perforation in the region of the left 


main stem bronchus. 
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sion. In doubtful cases an esophagogram 
with water soluble contrast material con- 
firms esophageal perforation (Fig. 2, .7-C). 

Several patients at this institution have 
shown roentgen evidence of mediastinal 
abnormalities in the first days after caustic 
ingestion without clinical evidence of medi- 
astinitis or esophageal perforation. These 
signs include lateral deviation of the para- 
spinal pleural reflection, thickening of the 
periesophageal soft tissue, and posterior 
indentation of the trachea. Presumably 
chemical inflammation of periesophageal 
tissue produces these roentgen changes in 
the absence of actual mediastinitis (Fig. 3, 
A-C). 

Most authorities>*!® agree that evalua- 
tion of the extent of esophageal injury 
should be assessed when the patient’s con- 
dition permits; Z.e., within a few davs of the 
time of ingestion. There is disagreement as 


. 
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to whether esophagoscopy or contrast 
esophagography is the procedure of choice. 
Esophagoscopy admittedly offers more 
specific information; 4e., direct inspection 
of damage of esophageal mucosa. The dis- 
advantages of esophagoscopy are: (1) the 
risk of esophageal perforation is high; and 
(2) the examination is terminated when a 
severely inflamed area is encountered, so 
that the status of the entire esophagus may 
not be visualized.’ Some advocate a pre- 
liminary esophagogram with water soluble 
contrast material followed by esophagos- 
copy.'* In mild burns the esophagogram in 
the acute phase shows minimal abnormal- 
ities, including delaved passage of contrast 
material and a spiral appearance of the 
mucosal folds? Martel notes edematous 
mucosal folds and linear ulcerations in pa- 
tients who have ingested highlv concen- 
trated alkali. 





Fic. 3. Atonic esophagus 10 days after alkali ingestion. 7) Anteroposterior roentgenogram. The esophagus 
is dilated and filled with air. The thick periesophageal soft tissue noted to the right of the spine is outlined 
by air in the esophagus and right lung. The left paraspinal line is widened. (B) Lateral esophagogram on 
the same patient confirms the dilatation. The trachea is displaced anteriorly by the dilated esophagus. 
(C) Eight months later the entire esophagus is narrowed. À small hiatus hernia is also present. 
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severe esophageal 1 mjary several pat- 
» have been described:” 

- Atonic esophagus. The esophagus is 
derably dilated throughout its length, 
ristaltic activity is nonexistent. TRES 








Tut air fi filled orh iagus “(Fig 3 4-C). 
Certrast studies confirm the situation. 
Martel considers esophageal dilatation a 
sign of im pending perforation, but it was 
net eonfirmed in this series. All patients 
with atonic esophagus in the acute phase 











> 4. Rigid esophagus. Esophagogram 20 days after 
ingestion. The entire esophagus is narrowed. 
Phe irregular margins of the esophagus correspond 
to the diffuse ulceration-granulation noted at 
sophagoscopy. 
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Pic. c. irritable esophagus. The esophagogram re- 
flects 'iscrganized contractions in the distal esoph- 
agus. i'rimary peristaltic waves were absent in ds 


area cn c.ne ex amination. 


develop severe strictures with time. 
Kigid esophagus. The esophageal lu- 
men :s persistently narrow; peristaltic 
activity is absent; and the contour of the 
esophazeal wall is irregular. This is indica- 
tive of marked edema of the esophagus and 
multipie mucosal ulcerations. These pa- 
tients develop extensive tubular strictures 
(Fig. 4: 
E? brrizab le esophagus. Tertiary waves 
and lack of propagation of the primary 
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lic. 6. Esophageal strictures 6 months after alkali 
ingestion. The higher stricture begins at the level 
of T-2, and has overhanging margins at its superior 
aspect. A small diverticulum is present on the 
posterior surface of the esophagus. From T-4 to 
T-7 the esophagus is of normal caliber. A second 
stricture with concentric tapering of the eso- 
phageal lumen is seen below this. The normal 
mucosal pattern of the esophagus is absent in both 
strictures. 


peristaltic wave are seen (Fig. 5). Esopha- 
geal motility studies in these patients show 
elevated resting esophageal pressures and 
motor incoordination in the affected re- 
gion.'® These changes have been attributed 
to irritation secondary to mucosal injury!? 
and destruction of Auerbach’s plexus 
within the esophageal musculature.!* 
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4. Other. Laryngeal edema from aspira- 
tion of caustic may produce airy ray obstruc- 
tion. Gastric perforation may occur with 
ingestion of large amounts of corrosive.!* 
Acute tracheoesophageal fistula and esoph- 
agoaortic fistulas have been reported. 


CHRONIC PHASE 


A. Esophagus. With current treatment, 
esophageal strictures are encountered in 


7-30 per cent of alkali burns on long-term 
tollow-up.* The location of caustic stric- 








lic. 7. Upper gastrointestinal examination 4 months 
after caustic ingestion. The barium in the esoph- 
agus reflects the severe gastroesophageal reflux 
noted at fluoroscopy. The lucent band in the mid 
esophagus ig the result of adhesions between 
granulating surfaces on the esophageal mucosa. 





es is not related to the regions of ana- 
tomic narrowing of the esophagus. They 
ccur in random fashion throughout the 
cophagus based on unpredictable seg- 
mental spasm when the caustic is ingested.” 
Extent of the stricture varies from 1 cm. to 
the entire length of the esophagus. Multiple 
strictures are frequent. 

The severity of stricture has been graded 
sy Fatti ez al The mildest stricture in- 
zaves less than the total circumference of 
-he esophagus (shelf stricture) and does not 
oroduce luminal obstruction. The severe 
stricture involves the entire thickness and 
circumference of the esophageal wall as 
| as periesophageal tissues. This type 
avs results in partial obstruction 

The characteristic roentgen appearance 
0^ corrosive stricture is that of a localized 
narrowing of the esophagus with no mu- 
cosa! folds in the region of the stricture, 
wid smooth, concentric tapering of the 
sophageal wall at the margins of the stric- 
But the caustic stricture may have 
overhanging margins and an irregular 
lamen, thus resembling neoplasm (Fig. 6). 
In severe stricture widening of the peri- 
esephageal tissue is seen, reflecting fibrosis 
an that area (Fig. 8). 

Wide based diverticula in the area of 
stricture may be seen. They represent areas 
of esophagus minimally affected bv the 
caustic and therefore free to dilate (Fig. 6). 
Adhesions between ulcerations in the 
esophageal wall occur with healing and are 
demonstrated in the esophagogram as 
linear lucent bands forming pockets of 
contrast material in the esophageal lumen 
(Fig. 7). 

B. Gastroesophageal Function. The fre- 
quency of hiatus hernia and gastroesopha- 
geal reflux following caustic injurv of the 
av vagus | has not been appreciated in the 
literature. Four of the 14 patients in this 
series developed definite hiatus hernias and 
2 others showed gastroesophageal reflux 
without definite hernia (Fig 7; and 8). The 
mechanism of production is similar to that 
ef reflux esophagitis producing shortening 
of the esophagus with resultant hiatus her- 
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8. Esophageal stricture and hiatus hernia after 


Fic. 8 
lye ingestion. A 3 cm. stricture !s present in the 
distal escphagus, and there is associated widening 
of the penesophageal pleural reflection. A hiatus 
hernir of the short esophagus type 1s present. 


nia. With scarring of the esophageal wall 
from esophagitis, there is contraction of 
scar tissue and subsequent decrease in 
length of the esophagus.’’ Progressive 
shortening of the esophagus with concomi- 
tant development of hiatus hernia was 
documented in 2 of our 4 patients with 
hiatal hernias on serial examinations. In 
both patients a caustic stricture located in 
the lewer esophagus was noted to migrate 
super orly from the diaphragm on follow-up 
studies. At the same time a sliding type 
hiatu. hernia developed with a supradia- 
phragmatic extension appropriate to the 
degree cf shortening of the esophagus. 

The clinical importance of hiatus hernia 
and/er gastroesophageal reflux in these 
patients is difficult to assess, as most pa- 
tient. had esophageal symptoms as a result 
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lic. 9. Antral fibrosis secondary to caustie damage. 


The gastric antrum is narrow and rigid and ncrmal 
mucosal folds are absent. The patient ingesced a 
toilet bowl cleaner containing 25 per cent h-dro- 
chlorie acid 4 months previously. 





of caustic strictures. In 1 patient the ore- 
dominant symptom was thought to be 
secondary to gastroesophageal reflux, ind 
antacid treatment was of benefit. 

C. Stomach. Narrowing of the gastric 
antrum is characteristic of acid burns, out 
is seen in §-10 per cent of patients with 
alkali ingestion." Corrosive material ni- 
tiates an intense pylorospasm with reten- 
tion of the agent in the antral area caus ng 
maximum chemical effects there. Phe re- 
sultant fibrosis produces à narrow, non- 
distensible antrum with loss of a normal 
mucosal pattern, thus resembling carci- 
noma. A history of caustic ingestion p-o- 
vides the most reliable evidence for dier- 
entiation (Fig. 9). 

D. Mediastinum. The fibrosis of peri- 
esophageal tissues may be associated wrth 
low grade mediastinitis, particularly in tie 
patient needing periodic dilatations.>-*° 
Brain abscesses as a complication of this 
process have been reported. Spontaneo is 
perforation of the esophagus with subse- 
quent acute mediastinitis may occur 
months after the acute illness, and instra- 





mental perforations of the esophagus are 
frequent?" (Fig. 2, 4-C). One of the pa- 
tients in this series developed progressive 
tracheal narrowing as a result of chronic 
proliferation of periesophageal scar tissue 
(Fig. 10). 


E. Carcinoma. Infrequent cases have 








Fic. 10. Esophagogram 15 months after alkali inges- 
tion. There is a stricture of the lower cervical and 
upper thoracic esophagus. Below this there is 
discrete narrowing of the tracheal air column. 
Chronic inflammation of the periesophageal soft 
tissue is evident by the wide separation of the 
trachea and esophagus. Extrinsic compression of 
the trachea was confirmed at bronchoscopy. 
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been reported of carcinoma arising in 
caustic burns many vears after initial in- 
jury.!* 


TREATMENT 


A detailed discussion of treatment prin- 
ciples of caustic injury is beyond the scope 
of this article. Antibiotics to decrease bac- 
teral invasion. and corticosteroids to re- 
duce inflammation and fibrosis are ad- 
vocated during the acute phase. Bouginage 
for treatment and/or prevention of stric- 
ture is begun at a later time.!* 


SUMMARY 


The effects of corrosive agents on the 
gastrointestinal tract and the appropriate 
roentgenology are discussed. 

Acute changes include: pharyngeal burns 
with subsequent aspiration; esophageal 
dilatation and/or narrowing; and esopha- 
geal or gastric perforation. 

Chronic manifestations are: esophageal 
stricture; hiatus hernia; narrowing of the 
gastric antrum; and chronic mediastinitis. 
Department of Radiology 
Indiana University Medical Center 
1100 West Michigan Street 
Indianapolis, Indiana 46202 
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RADIOLOGIC MANIFESTATIONS OF 
MECKEL’S DIVERTICULUM* 
By ALAN F. WHITE, M.D., KOOK SANG OH, M.D., ALFRED L. WEBER, M.D., 
and A. EVERETTE JAMES, Jr, M.D. 


BOSTON, MASSACHUSETTS 


ECKEL's diverticulum is found in 

1-2 per cent of various autopsy 
series. Despite this reported incidence, 
actual roentgenographic demonstration of 
Meckel's diverticulum is rare. It is stated 
that roentgenographic examinations are of 
limited value in visualizing the diverticu- 
lum; but the diagnosis can often be sug- 
gested by roentgenographic abnormalities 
which are secondary to complications. 

In recent years, angiography and isotopic 
techniques have been added to the diag- 
nostic evaluation. 

It is the purpose of this communication 
to demonstrate the radiographic manifesta- 
tions of Meckel’s diverticulum. 


EMBRYOLOGY 


The omphalomesenteric duct in the 
embryo serves as a communication between 
the gut and the yolk sac.!* Obliteration of 
the duct occurs gradually between the afth 
and seventh week, as placental nutrition 
becomes established. The duct may persist 
as a fistula between the small bowel and the 
abdominal wall (Fig. 1.4), as a fibrous cord 
connecting the small bowel with the ab- 
dominal wall (Fig. 1B), as a Meckel's diver- 
ticulum (Fig. 1C), or as an umbilical sinus 
(Fig. 1D)? 

Meckel’s diverticulum opens into the 
antimesenteric side of the small intestine. 
This is a differential feature from duplica- 
tions of small bowel which arise on the 
mesenteric side of the small intestine.'? 


g 


© 


CLINICAL PRESENTATION 


Meckel’s diverticulum can cause symp- 
toms at any age; however, about so per 
cent of the patients come to the hospitad in 
the first 2 vears of life? In some patients the 


* Presented at the Seventy-third Annua 
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Meckel's diverticulum is an incidental 
finding at surgery for other conditions or at 
autopsy.” 

Complications of Meckel’s diverticulum 
develop in approximately 2.5 per cent of 
the cases and include inflammation, peptic 
ulceration with hemorrhage or perforation, 
intussusception, and volvulus about the 
fibrous cord. Neoplasias have also been 
reported? 

Patients with Meckel’s diverticulum 
may have different symptoms. Gastrointes- 
tinal bleeding secondary to peptic ulcera- 
tion is the most common. The bleeding is 
copious and usually not accompanied by 
abdominal pain. The stool may at first be 
dark or black, but subsequently is bright 
red. Abdominal pain is the second most 
common clinical presentation and may be 
secondary to Meckel’s diverticulitis, sealed- 
off perforation with abscess formation, or 
recurrent intussusceptions with spontaneous 
reductions. Small bowel obstruction is 
caused by intussusception, volvulus, me- 
chanical obstruction about a persistent 
cord, or internal hernia through the mesen- 
tery of a Meckel’s diverticulum.’ Perfora- 
tion of a diverticulum has also been re- 
ported following blunt abdominal trauma,* 
or penetration of a foreign body-—most 
commonly fishbones—through the wall of 
the diverticulum. Carcinoid tumors within 
a Meckel’s diverticulum have been asso- 
ciated with the carcincid syndrome.” 


ROENTGENOGRAPHIC MANIFESTATIONS 


Most patients with Meckel's diverticu- 
lum have surgery without a roentgeno- 
graphic examination. The roentgenographic 
demonstration of Meckel's diverticulum is 
rare; however, the diagnosis can be sug- 


| Meeting of the American Roentgen Ray Society, Washington, D, C., October 3-6, 1972. 
hool and Massachusetts General Hospital, Boston Massachusetts. 
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Fic. 1. Omphalomesenteric duct abnormalities. (Z) Persistest duct. (B) Fibrous cord remnant. 
(C) Meckel's diverticulum. (D) Umbilical sinus. 


Fic. 2. Adult patient with chronic abdominal pain. 
Demonstration of a Meckel's diverticulum (double- 
rail arrow) on the postevacuation roentgenogram 
irom a barium enema examination with reflux into 
the distal small bowel (solid arrow) 
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Fic. 3. C4) Adult patient with chronic abiomisal pain. A large (13 cm.) gas-containing structure (arrows) is 
partially filled with barium during a barium enema examination with reflux into the terminal small 
bowel. (B) There is a calcified lymph node adiacent to the third lumbar vertebral body on the left. 


gested by various indirect findings both on roentgenographic examinations of the ab- 
plain roentgenograms of the abdomen and domen are necessary to exclude other con- 
from barium enema examinations (Fiz. 2; ditions which clinically may be similar to a 
and 3, -f and B). Under anv circumstance, | Meckel's diverticulum. 





Fic. 4. C4) Pediatric patient with an acute abdomen. Abdominal roentgenogram taken on admission shows 
the cecum in normal proximity to the flank stripe (arrows). (B) Three hours later, there is considerable 
separation of the cecum from the flank stripe (arrows). At surgery, a perforated Meckel’s diverticulum 
was found with considerable fluid in the abdomen. 
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The abdominal roentgenogram must be 
examined carefully for unusual gas-filled 
stractures which mav represent gas within 
a Meckel’s diverticulum. The diagnosis of 
perforation of a Meckel’s diverticulum 
with abscess formation can be suggested by 
the presence of a gas collection outside the 
bowel lumen (Fig. 4, Æ and B; and 5) or by 
roentgenographic evidence of fluid in the 
abdomen. On examination of the small in- 
testine with contrast material, anv out- 
pouching of barium from the small bowel 
should be noted as well as any persistent 
separation of barium-filled small bowel 


losps which can be due to inflammation 
surrounding a Meckel's diverticulum, or, 
in rare instances, by a tumor arising within 
the diverticulum. A patent omphalomesen- 
teric duct, when present, can be demon- 
strated by injecting contrast material into 


























Pediatrie patient with chronic abdominal 
pain. Plain abdominal roentgenogram demon- 
strates several collections of gas in the right upper 
quadrant (arrows), which at surgery were found 
to be an abscess in the right upper quadrant, 
secondary to a perforated Meckel's diverticulum. 


MIG. g. 
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hic. 6. Barium enema examination showing in- 
tussusceotion (arrows point to intussusceptum). 
At sergery, Meckel’s diverticulum as the lead 
pointowas found. 


an umbilical, fecal fistula (Fig. 10). If the 
divert culum is a leading point of an intus- 
susce tion, the coil-spring pattern may be 
observec in the large bowel (Fig. 6; and 7, 
d - C). There is often associated small bowel 
dilatacion secondary to obstruction (Fig. 
8). lf the diverticulum inverts into the 
ieum a filling defect within the barium 
column may simulate a polypoid lesion or 
a seperation of bowel loops may be present 
on ai roentgenograms of the small bowel 
exam nation (Fig. g). Sharma et al" re- 
ported a calcific density on an abdominal 
roentzenogram which turned out to be an 
enterolich within a Meckel's diverticulum. 

In -ecent vears, mesenteric arteriography 
has Feen widely applied to demonstrate 
bleed ng lesions in the gastrointestinal 
tract” Following catheterization of the 
superor mesenteric artery, an actively 
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Fic. 8. Pediatric patient with signs of small bowel 
obstruction. Small bowel obstruction in a patient 
with volvulus about a persistent cord connecting 
the small bowel to the abcominal wall. (The den- 
sity in the right lower quadrant was the patient's 
umbilical cord.) At surgery, atresia of the ileum 
was also found. (See also Figure 1B.) 





Fic. 7. (4-C) Drawings of mechanism leading to 
intussusception. 
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Frc. 9. Pediatric patient with gastrointestinal bleed- 
ing. This separation of bowel loops (arrows) was 
present on all roentgenograms of the small bowel 
examination. At surgery, an inflamed Meckel’s 
diverticulum was found in this location. 





Pic. ic. Pediatric patient with an umbilical fecal 
fistula. Lateral roentgenogram of the abdomen. 
The smphalomesenteric duct is patent. Contrast 
materal was injected through the blunt-nose 
needle (arrow) into the small bowel. (See Figure 
14). 
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Vic. 11. 64) Te?" Na pertechnetate study of pediatric patient with bloody stools. An upper gastrointestinal 


series and barium enema examination were norma 


J. Note stomach (A), duodenum (B), area of abnormal 


uptake (C), and bladder (D). At surgery, there was a Meckel’s diverticulum 20 cm. from the ileocecal 
valve. (H) Postoperative scan on same patient. Note absence of uptake in area (C). 


bleeding Meckel's diverticulum was demon- 
strated by this means? (Fig. 12, 4-D). In 
order to demonstrate a bleeding lesion in 
the gastrointestinal tract, the rate of bleed- 
ing should not be less than 0.5 cc. per min- 
utei 

Isotopic techniques have also been used 
in the demonstration of Meckel's diver- 
ticulum.?!* Technetium ggm sodium per- 
technetate is given intravenously after 
premedication with oral potassium per- 
chlorate to block the thyroid. The dose 
administered is 75-100 micrograms per 
kilogram of body weight. The abdomen is 
scanned at 30 minutes, 4 hours, and in some 
cases 24 hours following injection. In- 
creased. uptake is demonstrated in the 
gastric mucosa of the Meckel's diverticu- 
lum (Fig. 11, Æ and B). Not enough studies, 
however, have been done to evaluate the 
diagnostic value of this technique. 


SUMMARY 


The roentgenographic manifestations of 
Meckel’s diverticulum are: (1) gas within 
the diverticulum; (2) abscess formation or 
fluid in the abdomen from perforation, or 
(3) small bowel obstruction. 

Barium studies may demonstrate: (1) the 
diverticulum; (2) intussusception; (3) per- 
sistent separation of bowel loops about an 
inflamed Meckel’s diverticulum; or (4) 
filling defect in the barium-filled ileum. 

Angiography may be used to reveal the 
bleeding site in the diverticulum. 

Technetium 99 pertechnetate is taken up 
by the gastric mucosa in a Meckel's diver- 
ticulum. 


Alfred L. Weber, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
































Meckel’s diverticulum in a voung adult with recurre t bright red rectal bleedir 





CT) Selective 

cwj in the ileal distribution superimposed 

(pon the sacrum. An ileocolic branch supplies an irregular v. sel to this area. (B} Enlargement of 4. (C1 

a later arterial phase demonstrates a stain similar to the appearance of the gastric mucosa on celine axis 

studies. (D) A still later roentgenogram shows increased des ity of the area, which microscopically was 
berrant gastric mucosa with ulceration in a Meckel's diverti ilum. 








superior mesenteric arteriogram showing an irregular ves 
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USE OF BARIUM IN THE DIAGNOSIS OF 


APPENDICITIS 


IN CHILDREN* 


By WILLIAM L. SCHEY, ™.D.+ 


CHICAGO, ILLINOIS 


A DREN is one of the most 
frequent intraperitoneal inflammatory 
proeesses involving the pediatric popula- 
tion. Although in many instances the diag- 
of appendicitis in children is obvious 
by simple clinical and laboratory investiga- 
tion, many cases present with unusual 
findings and make the diagnosis difficult. 
A small proportion of patients are un. 
necessarily operated upon because of the 
cliracal signs; others are operated upon and 
pathologie findings other than appendicitis 
are uncovered, 

Hoentgenograms of the abdomen may 
suggest an intraperitoneal abnormality, 
bu: most do not specifically demonstrate 
unequivocal findings of appendicitis. 

The barium enema examination may be 
diagnostic of appendicitis, highly sugges- 
tive, or diagnostic of other disease processes 
which simulate appendicitis. The study 
may also definitely exclude the presence 
of appendicitis. 

The purpose of this paper is to: (1) es- 
tablish criteria useful in making the diag- 
nosis of appendicitis by a barium enema 
study; (2) apply those criteria to a number 
of cases in which a barium enema examina- 
tien was used to include or exclude the 
diagnosis of appendicitis; (3) evaluate 
some plain film roentgenographic findings 
to test their value relative to the barium 
enema study findings; (4) evaluate the 
significance of "non-filling" of the appen- 
dix; and (5) in general, determine whether 
barium enema is harmful or useful in cases 
of possible acute appendicitis. 








MATERIAL AND METHOD 


The available records of children re- 
ferred to the X-Ray Department at 


Michael Reese Hospital for the past 2 
years (1370 and 1971) with questionable 
findings o7 intraperitoneal inflammatory 
disease vere reviewed. The patients had 
had at least supine and upright roentgeno- 
grams o* the abdomen and a barium enema 
examinagion in the course of their evalua- 
tion. The roentgenograms were reviewed 
and spe-ifc plain film and barium enema 


hndings were documented. The specific 
findings on each patient are listed in 


Table 1 The criteria used for the diag- 
nosis o appendicitis were derived from 
past experience. with barium enema in 
patients with appendicitis and from the 
hteratu e. The criteria used to make the 
diagnos s of appendicitis were: (1) non. 
alling œ the appendix with a local impres- 
sion on the cecum; (2) partial filling of the 
append x with a local impression on the 
cecum er juxtaposed small bowel; (3) non- 
filling cf the appendix with other evidence 
of a mass in the pelvis (hazy clouding in the 
right lewer quadrant or displaced small 
bowel oops); and (4) irregular mucosal 
patterr o^ the appendix or a "cut-off" sign 
indicat ng a non-tapered abrupt halt to the 
flow of barium in the appendix. The diag- 
nosis made by barium enema examination 
was compared to the surgical findings or 
clinical course. 

Plair film roentgenographic findings were 
analyzed (as noted in Table 1) in an at- 
tempt tc evaluate the usefulness of the 
plain fin. findings alone and relative to the 
barium enema findings. 

The second group of patients (controls) 
with * 3on-inflammatory"' disease receiving 
barium enemas for a variety of reasons 
(abdorsinal distention, obstipation, occa- 
sional d:arrhea, "bellyache," etc.) were 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Radio ogy, Washington, D.C., October 1-2, 1972. 
* Director, Pediatric Radiology, Michael Reese Hospital, Chicago, Hlinois; Assistant Professor, Pritzker School of Medicine, Uni- 


versity of Chicago, Chicago, Illinois. 
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Age i | 3yr. 

Sex | IF | | E 

Admitting Diagnosis/ | Belly pain, i Abdominal pain, | Fever, abdomi- | Possibleappendi- | Appendicitis 

Comment | ? appendicitis | bleeding peranum | nal pain, ? pal- ; citis catis 
| | | pable mass i : 
i i i i i i 
Plain Film Rcentgeno- i f i 1 | i 
graphic Findings l i i i 

Ascending Colon Fluid Levels | ~ | Ld ; + | — | i m 

Adynamic Ileus | ++ i 4d i = | Na i f a 

Scoliosis i ~ | m i oa | -= : + d 

Calcifications i - — | + ] E x i T 

Mass — | — -— f E -— i zs 

| ; i ! 

Barium Enema Study | | i : 

Appendix Filled i B | | i ES | 2 
Irregular Mucosa i ++ | i | x i E 
Regular Mucosa i | l | $ 
Mass i | i v 
Cut-Off Sign | - i i , " 

Didn't Fill | | : : T 
Buttock Sign i | 4 i i = ; i 
Mass Large | | = i i i. i | 
Mass Small | i ~ 

lleum i ; 

Filled | + i i -H 4 : de 
Didn't Fill | - f - a m E 
Pressure Upon It? | -— — + es i a 

Disposition Not — offerate Operated: normal | Operated:twisted | Not — operated: |. Oy Not operated: 

| antibiotics for 3 ovarian cyst-der- | appendicitis; | dicitis with gan- | probable corpus 
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3 yr. 14 yr. irs yr. io 12 yr. 
Sex iM M j F OM 
Admitting Diagnosis/ | Nephrotic with | Possible appendi- | Probable adenitis | Pneumonia with | ? Appendicitis | Diabetic in keto- 
Comment | feverand abdom- | citis with pharyngitis abdominal pain | : acidosis with ab- 
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Plain Film Roentgeno- | | | i 
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| 
Barium Enema Studs | | | i : 
Appendix Filled | + i i i 
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Mass | - j i i ; i 
Cut-Off Sign i — i j ] i i 
Didn't Fill | | ++ i ++ : i : l H+ 
Buttock Sign | ~= i i i — : -— 
Mass Large i : H i | i B 
} j f + =- d eb 
| | | 
Filled j + i x i F + + F 
Didn't Fill ] — ~ | -— ~ — 
Pressure Upon Ht? i Em | * zs ab es i x 
| i i i : 

Disposition | Not operated: } Operated:appen- | Operated: ap- | Operated: ovar- | Not operated: | Operated: "inter- 
antibiotics for | diceal abscess | pendicitis ian dermoid ; home in 3 days | val — appendec- 
peritonitis; home, | | | tomy;" localized 
well | | appendiceal ab- 

| | scess 
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"NON-APPENDICITIS" GROUP 


Age Filed 


Not Filled 


Newborn-3 mo. | 7 c 








3 mo.-1 yr. : b c 
1 yr.-2 yr 6 1 
2 yr—$ yr 5 o 
Du: 2 

CER —— u e 
i 9 i 
Total 46 4 


also evaluated. Special efforts to fill the 
appendix in these children were made. The 
ages of the patients are indicated in Table 
H, as are the results. 


RESULTS 
PATIENTS IN WHOM A BARIUM ENEMA 
EXAMINATION WAS PERFORMED 

Of 25 children with undiagnosed but 
suspected intraperitoneal inflammatery dis- 
ease the correct diagnosis of appencicitis 
was made pr eoperatively , by virtue of the 
barium enema examination, in 9. 

The incorrect diagnosis of appendicitis 
was made in 1 patient who had a twisted 
ovarian dermoid, which was inflamed. The 
appendix did not fill and a large mass 
impression on the cecum was evident. 

In 11 cases the barium enema examina- 
tion demonstrated filling of the appendix, 
no mass, no unusual impressions or sep- 
aration of small bowel juxtaposed to the 
cecum and appendix. These patients were 
followed as non-appendicitis patients, were 
treated conservatively, and did well. 

Two patients were believed to have ap- 
pendicitis by barium enema study findings. 
Surgical consultants disagreed and they 
were treated with antibiotics. Their symp- 
toms disappeared in 3 to 4 days and they 
were discharged. 

One patient demonstrated a mass im- 
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pression on the cecum, but the appendix 
filled. The diagnosis of inflammatory mass, 
other than appendicitis or appendiceal 
abscess was made. The suggested diagnosis 
was twisted ovarian cyst. This diagnosis 
was confirmed by surgical exploration. 

One patient was diagnosed as non.ap- 
pendiceal inflammatory disease, most likely 
pelvic inflammatory disease. Roentgeno- 
grams demonstrated non-filling of the ap- 
pendix, but no masses, impressions, or 
other evidence of appendicitis. An 18 
cm. long appendix with an inflamed tip 
was found surgically. 

"Therefore, of 25 cases, 21 (84 per cent) 
were diagnosed correctly as either ap- 
pendicitis or no appendicitis. Of the re- 
maining 4, 2 may have been appendicitis, 
but were managed by antibiotics, 1 had 
definite surgical disease (a mass) proven 
by barium enema study and in only 1 case 
was the barium enema examination not 
helpful in adding more information. 

Of the “control? group so cases were 
evaluated. Non-filling of the appendix oc- 
curred 8 per cent of the time. Age did not 
seem to be a consideration relative to the 
ease with which the appendix filled. 


PLAIN FILM ROENTGENOGRAPHIC FINDINGS 


Of the g patients with proven appendici- 





























Frc. 1. A cecal tip impression (arrow) and non-filling 


of the appendix. 





Diagnosis of Appendicitis in Children 99 








Fie. 2. The “buttock sign." (4) The frontal roentgenogram ders: nstrates a sharp indentation (arrow) fre- 


quently seen. normally in the distal cecum with a retrocecs: appendix, 


(arrows) noted in an oblique roentgenogram. 


tis, 7 had ascending colon fluid levels, 7 
hac an adynamic ileus picture (4 of these 
7 were among the first group of 7), 2 had 
a positional scoliosis, 1 had a calcification 
in the right lower quadrant (an appen- 
dicolith) and 1 had a mass density sug- 
gesced in the lower abdomen. 

Of the patients without appendicitis, > 
hac ascending colon fluid levels, 8 had an 
adynamic ileus picture, 2 had calcifications 
(in dermoids) and 1 had an evident mass; 
none had scoliosis. 





DISCUSSION 
BARIUM ENEMA EXAMINATION FINDINGS 
The procedure. The procedure of per- 
forming a barium enema examination on a 
patient with suspected appendicitis is no 
diferent from a routine barium enema 
study. Since filling the appendix may be 


(B) The retrocecal appendix 


difficult; a second attempt, spot filming on 
posteveeaction and delayed roentgeno. 
grams, may be necessary. We are not aware 
of any seported complications of the pro- 
cedure. 

Preceding the examination a chest roent- 
genogram and supine and upright views of 
the abdomen are obtained. This allows a 
search for the well-known findings on the 
plain fim roentgenograms which may help 
support the diagnosis in a patient with a 
nondiagaostic barium enema study. 

The eviteria established were developed 
by virree of previous barium enema ex. 
aminatons in our department and from 
the litemature.!:2:58 

Non-elling of the appendix plus a mass 
defect. The failure of barium to enter the 
appencx in association with a cecal tip de- 
fect is virtually pathognomonic of appen- 
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Vic. 3. Non-filling of the appendix with the associa- 
tion of a mass impression on the distal ileum 
(arrows). 


dicitis (Fig. 1). This has been noted by 
others,^*^ who have suggested that ecema 
from inflammation creates the impression. 
We were misled once by this combination 
of findings in a patient with an inflamed 
ovarian dermoid. 

Non-filling of the appendix with and with- 
out associated findings. In. the series of pa- 
tients with no clinical evidence of appen- 
dicitis (controls) the appendix failed to 
visualize on 4 occasions (8 per cent). There- 
fore, one may expect the appendix not to 
fill on occasion in a normal patient. This 
is especially true if the appendix is retro- 
cecal. In patients with a retrocecal ap- 
pendix a smooth double convex contour of 
the cecum (“buttock sign") may be evi- 
dent (Fig. 2,.7 and B). We have found the 
appendix more difficult to fill in these in- 
stances. Delaved roentgenograms (up to 6 
hours after the initial studv) and spot 
filming on the postevacuation studies are 
essential prior to establishing a "no-fill" 
situation. If the appendix does not fiil it 
must be considered highlv suspicious, but 
not diagnostic. Associated findings with 
non-filling, such as a hazy density in the 
right lower quadrant or other evidence of 
a mass (displaced or compressed juxtaposed 
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bowel loops), make the diagnosis likely 
(Fig. 3). 

Partial filling with and without a mass. 
Partial filling may be suspected if a very 
short appendix is found. Any distortion in 
shape or caliber of the partially filled ap- 
pendix, with or without a cecal impression, 
should be considered abnormal (Fig. 4). 

Irregular filling or cut-off sign. Irregular 
filling of the apperdix suggests mucosal 
edema, and acute or chronic appendicitis*? 
(Fig. 5). A normal appendix should fill 
and have a smooth mucosa (Fig. 6). 
Marked distortions are obviously patho- 
logic, but minor changes cannot establish 
conclusively the diagnosis of appendicitis. 
An abrupt obstruction to the flow of 
barium in the appendix (especially if the 
viscus appears short) is strong suggestive 
evidence of appendicitis. 

Although others have called attention to 
the position of the appendix as a guide to 
possible inflammatory disease, we do not 
consider position important. 

A schematic representation of the possi- 











Fic. 4. Partial filling of the appendix. The proximal 
appendix is dilated and the barium column ends 
abruptly Garge arrow). An associated mass effect 
is noted on the distal ileum (small arrows). 
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ble roentgenographic findings in the barium 
enema examination is presented (Fig. 7). 


PLAIN FILM ROENTGENOGRAPHIC FINDINGS 


These are well documented in the litera- 
ture.^*? We used those findings believed 
to be most important: adynamic ileus pat- 
tern; fluid-levels in the cecum; scoliosis; 
calcifications (most likely representing ap- 
pendicoliths); and masses (or hazy cloud- 
ing in the right lower quadrant). 

Although appendicoliths and air within 
the appendix are virtually pathognomonic 
of appendiceal inflammatory disease, the 
remaining plain film roentgenographic find- 
ings, despite being highly suggestive, are 
unreliable in making the diagnosis of ap- 
pendicitis. In this series there is a higher 
incidence of plain film roentgenographic 
hndings in the "appendicitis" group, but 
the findings were not diagnostic. The 
hndings, when present in the non.ap- 
pendicitis group, were just as suggestive of 
an abnormal intraperitoneal process and 
ne different in quality or quantity from 
the true appendicitis group. It must be 
pointed out that some of the non-appen- 





Fic. 5. Irregular filling of the appendix (small arrows) 


associated with edema at the cecal tip and appendix 
base (large arrows). 
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Vic. 6. A normal appendix. 


dicitis zrcup did have other surgical dis- 
ease, bct manv did not. 

Patients with appendicitis may have no 
abnormal plain film roentgenographic find- 
ings and patients with no evident surgical 
or sigrificant pathologic intraperitoneal 
process may have findings suggesting ap- 
pendic zis. These findings further indicate 
the vaiae, if not the need, for the use of the 
barium enema examination. 


COMMENTS 


In tais series a group of patients with 
known disease processes presented with 
symptcms and signs of appendicitis. Be- 
cause of the known disease surgery was 
either nadvisable or its need questioned. 
These patients included children with 
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Fic. 7. A schematic representation of the appearance of the appendix, terminal ileum, and cecum in the 
normal and abnormal conditions considered. LGE = large; RLQ — right lower quadrant. 
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nepkrosis, diabetes, hyperthyroidism, he- 
mopnilia and sickle cell disease. The possi- 
bilits of appendicitis in these patients was 
accurately determined by virtue of the 
barium enema examination. 

Aithough suggestions of possible con. 
traindications to the use of the barium 
enema study have been noted,'? we know 
of po complications as we applied it. 


CONCLUSIONS AND SUMMARY 


The use of the barium enema examina- 
tioa to define the presence or absence of 
wppendiceal disease has proven to be of 
significant value. This evaluation in a 
series of patients with appendicitis and in 
a group of patients without appendicitis 
coaclusively demonstrates the excellent 

ults obtained. 

Findings in the barium enema study of 

(1) non-filling of the appendix, plus a mass, 
(23 non-filling of the appendix with asso- 
ciated findings, (3) partial filling with and 
without a mass, and (4) irregular filling or 
“cut-off sign" are strongly suggestive, if 
not diagnostic, of acute appendicitis. 

Non-filling of the appendix occurs about 
8 per cent of the time and should be consid- 

ered suspicious of an appendiceal problem. 

Plain film roentgenographic findings, 
ether than an appendicolith or gas within 
the appendix, are inconclusive and cannot 
indicate the nature of the problem in as 
specific a manner as the barium enema 
examination, 
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The barium enema examination is a 
harmless procedure in patients with acute 
appendic zis and its use is urged. 


Pediatric Fadiology 
Michael Reese Hospital 
and Nle« ical Center 
29th Stree and Ellis Avenue 
Chicago, É.irois 60616 
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SUPERIOR MESENTERIC ARTERY SYNDROME 
IN CHILDREN* 


By DONALD H. ALTMAN, M.D.,+ and SUBHASH R. PURANIK, M.B, M.S, F.R.C.S.(C)t 


MIAMI, FLORIDA 


HE difficulties in clinical diagnosis of 
obstruction in the third part of the 
duodenum by the superior mesenteric 
artery are well known.* Roentgenography is 
the most valuable aid in the diagnosis and 
follow-up of these cases. 
Seven cases occurring from 1961 to 1971 
at the Variety Children's Hospital are 
reported. 


CLINICAL MATERIAL 


Table 1 is a summary of the case histories 
in these 7 patients. The first 4 cases repre- 
sent acute obstruction.’ Cases 1 and i1 de- 
veloped the duodenal obstruction following 
Harrington Rod instrumentation and spi- 
nal fusion for idiopathic scoliosis (Fig. 1, 
4 and B). Both were immobilized post- 
operatively in a bivalved body cast. The 
anterior half was removed during the trial 
of conservative management of their duo- 
denal obstructions. Case m1 developed the 
duodenal obstruction during nonoperative 
management of her kyphoscoliosis. All 
these 3 cases required surgical intervention, 
In Case 1v (Fig. 2) acute increase of lordosis 
following hamstring tenotomy was the 
likely etiologic factor. Correcting the lor- 
dosis relieved his arteriomesenteric duo- 
denal compression. 

The last 3 cases represent the chronic 
form of obstruction. They all had abdomi- 
nal pain and 2 had vomiting. Partial duo- 
denal obstruction due to compression of its 
third part by the superior mesenteric artery 
as it crosses the duodenum was the cause of 
symptoms in these cases (Fig. 3, 4 and B). 
Case vit is very unusual. In this patient the 
weight of a duplication as a mesenteric 


g E 


mass and its fixation by adhesions was be- 
lieved to result in pull on the superior 
mesenteric vessels (Fig. 4, Æ and B). 


ROENTGENOLOGIC FINDINGS 


The diagnosis should be made by upper 
gastrointestinal examination, The most 
helpful roentgenologic sign is a line of ob- 
struction in the third part of the duodenum 
passing obliquely towards the right lower 
quadrant corresponding to the course of the 
superior mesenteric vessels.* The obstruc- 
tion may be total in acute forms. In less 
complete obstruction, other changes have 
to be carefully looked for. Dilated stomach, 
dilated first 3 portions of the duodenum or 
delay in the passage of barium through the 
duodenum across the midline should raise 
suspicion, Churning or to and fro activity 
of barium in the third part of the duo- 
denum and reverse peristalsis are additional 
diagnostic signs, and are best appreciated 
by fluoroscopy.’ TV videotape recording 
will add to the accuracy in diagnosis and is 
useful for evaluation at follow-up. Some 
barium may pass through in partial ob- 
structions. Disappearance of duodenal re- 
tention by tilting sideways from the supine 
position or by change to the prone position 
will suggest that these methods may help 
in treatment wherever feasible. In some 
cases, the pathology ma» be seen only in 
the supine position. The intermittent na- 
ture of the obstruction should be kept in 
mind and studies repeated in suspicious 
cases.’ Some chronic forms may have asso- 
ciated peptic ulcer disease; and evidence of 
duodenal and/or gastric ulceration should 
be looked for. We have not found it neces- 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Radiology, Washington, D. C., October 1-2, i972. 
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Tase I 


SUMMARY OF CASE HISTORIES OF 7 CASES OF SUPERIOR MESENTERIC ARTERY SYNDROME 




















Date ofi Ist 


2, , > x ic € 
Case Sex/ History and E Race Roentgenographic Trariént Outcome 
No. Age pid F indings Findings 

1 M/ 19 May n) Nonii 11 diy post- Duodenal FUMONES División atime dE No relief 


Harrington Rodinstru- the 3rd part 


mentation and spinal 
fusion for scoliosis and 
postoperative body cast; 


continued vomiting af- Persistent obstruction 


ter Ist procedure 


Vomiting 4 days post- 
Harrington Rod instru- 
mentation and spinal 
fusion for scoliosis and 
peers ative body cast 


H F/rol May 1971 


Spinal kynkosesliósis 
under conservative 
management and 
awaiting surgery; de- 
veloped vomiting sud- 


HI F/1s June 1961 


denly 

IV M/19 November 1968 Cerebral palsy with 
spasticity of both lower struction 
extremities; multiple part 
tenotomies including 


the hamstring muscles 
with long leg casts 


V F/io January 1969 Abdomin: al and 








Duodenal Sheucees 
in the grd part 


Duodenal obstrücor 
in the 3rd part 


Partial duodehal” de 


Duodenal obstruction 


Treitz and lowering the 
dacdenojejunal junc- 
tion 
Duodenojejunostomy Recovered clinically and 
confirmed roentgenolog- 
icalty 


Duodenojejunostomy Reese Ped roentgeno- 


logically and clinically 





Recovered — roentgeno- 
logically and clinically 


"Dusdengidanostam 


Recovered — roentgeno- 
logically and clinically 


Reduction of spinal loz- 
dosis by keeping hips 
in flexed position when 
in bed 


in the ard 








Conservative—frequent Recovered — roentgeno- 


pain 
vomiting for 2 years; in the 3rd part small high caloric feed- logically and clinically 
asthenic build ings 
VI M/s February 1967 Colicky abdominal Duodenal abused: Conservative—frequent. Recovered — roentgeno- 
pains for 1 month in the 3rd part small high caloric feed- logically and clinically 
ngs 
VIL M/6 February 196: — Jejunal duplication Partial duodenal e- Exploratory laparot- Recovered — roentgeno- 
with intrathoracic ex- struction in the 3rd omy, excision of large logically and clinically 
tension removed by part duplication, jejunum 


transthoracic approach 
at 3 months; abdominal 
pain and vomiting from 
early childhood 


sary to resort to angiography as an aid to 
diagnosis. 


DISCUSSION 


Acute forms of superior mesenteric artery 
obstructions have also been called the 
"Cast Syndrome." However, the latter 
term also includes primary gastric paralysis 
from body casting.® Roentgenography of 

the upper gastrointestinal tract is the only 
means of distinguishing between the two. 
‘The acute form occurring in the course of 
the treatment for scoliosis? is a problem of 


and mesentery 


particular importance in children. The 
acute obstruction can also occur in other 
conditiens like exaggeration of lordosis or 
prolonged recumbency, etc. The clinical 
course of our patients had paralleled the 
roentgenclogic findings. Persistent near 
total obstruction as evidenced by serial 
gastrointestinal series suggests that it is 
futile to persist with conservative mea- 
sures. This was well illustrated in the first 
3 cases 

The chronic form of superior mesenteric 
artery syndrome in children is a more ob- 
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Fie. i. Case n. G7) Gastric dilatation and acute duodenal obstruction following Harrington Rod insertion 
for correction of scoliosis. (B) Relief of obstruction 10 days following duodenojejunostomy. 


scure disease. The obstructions are usually 
not total and diagnosis is more difficult. 
Case vii had several upper gastrointestinal 
studies prior to referral to our hospital, 
which were all interpreted as normal. The 
radiologist’s role in these cases is to estab- 
lish a diagnosis and help plan management 
by determining the value of positional 
changes, and to follow the role of conserva- 
tive and operative management. 


CONCLUSION 

In our series of 7 cases success or failure 
of the management was well demonstrated 
bv roentgenography. 


Fic. 2. Case tv. Massive gastric dilatation with food 
and fluid retention and duodenal dilatation in a 19 
year old cerebral palsy patient following ham- 
string tenotomy. 
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Fic. 3. Gd and B) Obstruction of the third part of the duodesum corresponding to the direction of the 
superior mesenteric artery in a ic vear old girl. 





Fic. 4. (A and B) Incomplete obstruction of the third portion of the duodenum d 


ue to a jejunal duplication, 


The fluoroscopic findings of reverse peristalsis were important in determining the point of obstruction. 





108 Donald H. Altman and Subhash R. Puranik Mar, 1973 


Persistent obstructions demonstrated 
roentgenologically correlated with persist- 
ing pain and vomiting, and relief of ob. 
struction paralleled clinical recovery. 


Donald H. Altman, M.D. 
Variety Children's Hospital 
Miami, Florida 33155 
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PRIMARY MYCOTIC AORTIC ANEURYSM IN 
INFANCY AND CHILDHOOD 


By BEVERLY P. WOOD, M.D.,* LIONEL W. YOUNG, M.9.,* and NABILA A. ELBADAWI, M.D.f 


ROCHESTER, NEW YORR 


N YCOTIC aneurysms, which account 
for about 2.5 per cent of aneurysms in 
all age groups," are rare in childhood. A 
primary mycotic aneurysm develops in the 
wall of an arterv secondary to blood borne 
infection and is associated with neither in- 
travascular inflammatory processes nor di- 
rect extension of perivascular inflamma- 
tion? Most mycotic aneurysms arise in 
the walls of an already diseased aorta. 
Early recognition of mycotic aneurysms 1s 
important, since they occur in a younger 
age group than those of other etiology and 
tend to present with rapid increase in size 
and almost inevitable eventual rupture and 
death ot oes 

This paper includes a report of this rare 
type of aneurysm in the aorta of an infant 
who had experienced an episode of strepto- 
coccal septicemia. Outside the area of an- 
eurysm the aorta was normal. 


REPORT OF A CASE 


J.H. (SMH 4576-56-63), a 9 month old white 
male was admitted to the hospital for evalua- 
tion of an asymptomatic left mediastinal mass 
which had developed at least 3 months previ- 
ously. 

At the age of 3 months, the patient had en- 
tered another hospital for 10 davs because of 
generalized varicella complicated by encephali- 
tis and beta hemolytic Streptococcus group A 
septicemia. Physical examination demon- 
strated a generalized chicken pox rash and 
sensorial depression, but was otherwise normal. 
‘Two roentgenographic studies of the chest were 
normal. He was treated with accepted dosages 
of ampicillin for 6 days and penicillin for 3 
days. 

His next physician visit was at the age of 53 
months, when he experienced an unexplained 
febrile episode. A holosystolic ejection murmur 
was heard at the left sternal border. This mur- 


From the Division of Diagnostic Radiology,” 
Rochester, New York. 





Fic. 1. Anteroposterior chest rcentgenogram shows 
large Jefe superior mediastinal mass obscuring the 
aorta 


mur inereased in intensity over the ensuing 
month. Roentgenograms at that time showed 
a left mediastinal mass (Fig. 1), obscuring the 
descending aorta, but extending enough an- 
teriorly to depress the left main stem bronchus. 
The beriam filled esophagus showed an ex- 
trinsic pressure defect from the left, just above 
the level of the carina (Fig. 2, .7 and B). 

The child remained asymptomatic except 
for wheezing on crying and deepening of his 
vocal sounds. Aside from the systolic heart 
murmur, his physical examination remained 
norma. Subsequent roentgenograms showed 
some iecrease in the size of the mass and rim- 
like calcification was present at 8 months of 
age (Fia. 3, Æ and B). 

Becsase the mass was interpreted as prob- 
ablv reoresenting a cystic teratoma a thoraco- 
tomy was performed. There was a large, non- 
pulsatie mediastinal mass encompassing the 
aorta cistal to the subclavian artery and de- 
pressing the left hilum. A grossly normal de- 
scendisg aorta was identified at the lower border 
of the mass. A small wedge biopsy from the 
mass cvielded pulsatile arterial blood. The 
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Vic. 2. (4 and B) On barium swallow there is a constant impression from the left and anteriorly upon the 
esophagus. Note also the depression of the left main bronchus. 


biopsy site was oversewn and the thoracotomy 
closed. 

Aortograms demonstrated a large apparently 
saccular aneurysm of the descending thoracic 
aorta. The aneurysm filled from the aortic 
lumen by a small anterolaterally locared 
channel just below the level of the ductus 
arteriosus, The walls of the aortic arch of the 
proximal and descending aorta were irregular 
(Fig. 4, .4-C). 

The decision was made to attempt excision 
of this aneurysm because of the poor prognosis 
of this lesion. At surgery the entire wall of the 
aorta distal to the origin of the left subclavian 


arterv and the inferior wall of the aortic arch 
were eroded, friable, and necrotic with no sepa- 
rate aneurysmal sac. The aneurysm contained 
organized blood clot, and a dense rim of peri- 
vascular tissue walled in the aortic contents. 
The aneurysm could not be removed and at- 
tempts at anastomosis and grafting were un- 
successful because the neighboring aortic wall 
was too friable to hold any sutures, even under 
the low pressure of partial cardiopulmonary 
by-pass. The patient expired at surgery. 
Pathology. At autopsy the heart was of nor- 
mal size and the ascending aorta and the aortic 
arch. branches were easily identified. The in- 
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Fic. 3. 
Three months later, 


onstrates a curvilinear calcified rim. 


rerior aspect of the aortic arch and the entire 
circumference of the descending aorta were 
replaced by a large, spherical mass which ex- 
tended anteriorly and laterally completely ob- 
scuring the pulmonary artery. This communi- 
cated widely with the descending aorta. The 
umen was filled by organizing thrombus which 
contained calcium (Fig. 5). The rest of the aorta 
and its branches were normal. 

Microscopically, there was local lympho- 
plasmocytic infiltrate with abundant eosino- 
phils, particularly around the vasa vasorum and 
neural elements. The intima and media were 
completely destroved. The lumen was obliter- 
ated by organized thrombus. 

Although the presence of lymphoplasmocy tic 
infiitration in the wall of the aneurysm is in it- 
self not diagnostic of an infective etiology, it 
may be considered as being strongly suggestive 
of such etiology in view of the age of the patient 
and the clinical history. The absence of demon- 
strable bacteria in histologic section and cul- 
tures does not exclude a mycotic dee of the 
aneurysm, especially since the patient had been 
under h igh dose of antibiotic therapy before 
surgical intervention. 


DISCUSSION 


The term “mycotic” aneurysm was orig- 
mally used by William Osler,'* and by usage 
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(4) Anteroposterior view. (B) Lateral view. 
the mediastinal mass dem- 


has come to imply bacterial invasion of the 
media of an arterial wall either by blood 
borne microorganisms or from direct spread 
of eitser an endocardial perivascular 
inflam story process. "Primary" mycotic 
aneurysm, which is of blood borne origin, 
is the most common. The remote site of 
origin of septicemia is frequently lung or 
bone." The microorganism most often re- 
sponsi^le for the infection is Sfreptococ- 
cus. Staphylococcus, Pneumococcus,? and 
Salmo zeda 222891 are less frequent eti iologic 
bes id Cytomegalic inclusion dis- 
ease, zsponsible for a mvcotic aortic an- 
eurysr in an infant, has been reported. 
Syphias and rheumatic carditis have been 
strong v implicated, although poorly sub- 
stanti-ted in early reports. 

The thoracic aorta is the most common 
site of mycotic aneurysm in all age groups; 
the ascending aorta, arch, and descending 
aorta are affected in descending order of 
frequency. *-? [n children the descending 
aorta s the most common site. It is postu- 
lated thet the wall of the aorta is destroyed 
by lezgment of blood borne organisms 
either apon the intima itself or within the 
vasa ^asorum. Subsequently, the intima 
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Fic. 4. G4-C) Anteroposterior and lateral 
aortograms show contrast material filling 
a sac which communicates via an antero- 
laterally located channel with the descend- 
ing thoracic aorta. The contiguous aortic 
wall appears encased. 
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and media are infiltrated by microorgan- 
isms with leukocytic response and eventual 
necrotic destruction of all layers. This pro- 
cess results finally in rupture of the vessel, 
although occasionally the blood is contained 
by compressed surrounding tissues, ^ ?*.2? 

In review of the literature, the normal 
aorta is said to be resistant to lodgment of 
microorganisms and associated destruction. 
Mycotic aneurysms usually occur in arterial 
walls previously involved by: (1) athero- 
matous disease; (2) trauma; (3) cystic 
medial necrosis; or (4) congenital defects or 
hypoplasia.” Within the last category is in- 
flammatory destruction, occurring just dis- 
tal to a coarcted segment of aorta.!!6 
Mycotic aneurysms were described in this 
location in 14 of 200 cases of coarctation of 
the aorta by Abbott.! There are 5 reports of 
mycotic aneurysms in adult patients with 
generalized cystic medial necrosis of the 
aorta. 52021?* No cases have been reported 
ip children. Although we have had a case 
of dissecting aneurvsm of the aorta in a 
childhood Marfan syndrome, it is very 
rare, dissections usually occurring after the 
second decade of life. t^ 

Primary mycotic aneurysms of the aorta 
ia childhood are rare. Only 13 cases have 
been reported to date (Table 1). In 3 of 
these, underlving arterial disease (coarcta- 
tion of the aorta) has been documented. 
The other 11 cases, including the 1 reported 
here, had normal aortas. 


CLINICAL PRESENTATION 


Patients with mycotic aneurysm of the 
aorta are characteristically asymptomatic 
except for those symptoms directly related 
to pressure effect of the mass upon con- 
tiguous structures. These symptoms may 
be cough or hoarse voice. However, recur- 
rent and unexplained febrile episodes are 
not uncommon. These patients may ini- 
tially present with a catastrophic event 
secondary to rupture of the aneurvsm, but 
with no preceding history of illness or 
physical abnormality. 
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Fic. g. Szetch of the thoracic aorta in frontal view 
shoeing the relative size of the aneurysm. 


ROENTGENOLOGY 


Roenegenographic findings are those of a 
middle or posterior mediastinal mass in 
close a-scciation. with the aorta. Barium 
swallow may show esophageal impression 
or displacement by the extrinsic mass. Be- 
cause the aneurysm may attain large size, it 
extends for some distance from the in- 
volved sortion of the aorta. Pleural fluid, in 
additios to the above findings, suggests 
leakage or rupture of the aneurysm. The 
presence of a calcified rim is a helpful diag- 
nostic sign, although neuroblastoma and 
cystic seratoma cannot be completely ex- 
cluded en this basis. For definitive diagnosis 
and greater detail (e.g., fusiform or saccu- 
lar) anzicgraphy is indicated. The present 
case wes unusual in that the aneurysm at 
autops- was fusiform (involved the entire 
aortic «all circumference), although it ap- 
peared sazcular by angiography. 


DIFFERENTIAL DIAGNOSIS 


Included in the differential diagnosis are 
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Underlying Aortic Wall Pathology 


F PRIMARY MYCOTIC ANEURYSMS REPORTED IN THE LITERATURE 





Author Year Age Sex Location Causative Organism 
Jordan" 1953 6byr. M — Ascending aorta Wall necrosis and inflammatory cells Pertussis, recurrent otitis 
Calvin? 1921 9 yr. F None obtained Rheumatic fever and diph- 

theri 
9 yr AML Ascending acrta None obtained Appendicitis, pneumonia 
Abbott! 1928. 101 yr. M Distal to cearctation Wall necrosis and leukocytic infiltrate Pneumococci 
at aneurysm, otherwise normal 
i2 yr F Distal to cearctation Same Nonhemolytic streptococcus 
Narri$ 193 Fyr M Distal to cearctation None Hemolytic streptococcus 
aS. y3 : i 


Calvin and 1634 4 vt. Fo Descending theracie 











Necrotic, hvalinized media at aneu- 


Gram-+diplocacci, strepto- 

















Nichamin? aorta rysm, otherwise normal serta coccus 
ysm, 
p vr F j nding serta with Media replaced by leukocytes at aneu- 
dissection rysm, spreading of elastic fibers. by 
metachromatic substance 

Gibson? 1946. — 16 mo. M — Abdominal aorta None Pertussis 6 months 
Javett and 19532. 3o0mo. F None {Arthritis and meningitis) 
Kahn? Nonhemolstic streptococcus 
Hope and t1959 22 mo. M — Thoracic descending 
Koop?” aorta 
Cohen and 1967 24yr F A-V fistula abilom- None Staphylococcus fosteomve- 
Roy inal aorta litis) 
Gatta? 1968 3mo M Descending thoracic None Cytomegalovirus 

aorta 
Present 1972 tome. M Descending thoracic None B hemolytic streptococcus 
report aorta distal to left 





subclavian 


nonvascular mediastinal masses, such as 
thymic cyst, lymphoma, teratoma, and 
neuroblastoma. Although the latter 2 may 
contain calcium, they do not characteristi- 
cally produce a rim effect as seen in vascular 
calcification. Cystic teratoma often has as- 
sociated flocculent calcification or ossifica- 
tion, whereas calcification in neuroblas- 
toma is characteristically stippled. 
Traumatic aneurysm might be con- 
sidered, when there is history of trauma, 
but such aneurysms are unusual in voung 
children. Characteristically they occur at 
fixed points of the aorta, the aortic valve or 
the origin of the left subclavian artery. 
More difficult to differentiate, both on 
plain roentgenograms and angiograms, is 
aneurysm of the ductus arteriosus. The lo- 
cation is at the site of the ductus arteriosus, 
and in a similar region to that invelved in 


this case. In the ductus aneurysms re- 
ported, rupture was also frequent, although 
none were associated with a mycotic etiol- 
ogy 9 H7 


PROGNOSIS AND TREATMENT 


Surgical resection with graft or anastomo- 
sis is important in view of the rapid growth 
and almost inevitable rupture of these an- 
eurysms. Although there are rare spontane- 
ous cures, "4 surgical management is 
suggested and the results have been good." 


SUMMARY 
The literature is reviewed and a case is 
reported with mycotic aneurysm of the de- 
scending thoracic aorta in a 10 month old 
infant following beta streptococcal septi- 
cemia, 
Aneurysms in children are a rare occur- 
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rence and mycotic aortic aneurysms are re- 
ported in only 13 cases to date. Although 
mycotic aneurysms are characterized as 
eccurring in the wall of diseased aortas, 
enly 3 of the 14 children reported had any 
associated aortic disease (in these aneurysm 
was distal to an area of coarctation). 

Primary mycotic aneurysms follow sep- 
ticemia and have a high incidence of rup- 
ture secondary to necrosis of the wall of the 
affected vessel. 


Lionel W. Young, M.D. 

Division of Diagnostic Radiology 
University of Rochester 
Rochester, New York 14642 


We appreciate the review of this manu- 
script by Drs. James Manning and Earle 
Mahoney, discussion with Dr. Eric Schenk 
about the pathology, and the secretarial as- 
sistance of Miss Margaret Mulligan. 
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THE NEURORADIOLOGY OF CHILDHOOD 
CHOROID PLEXUS NEOPLASMS* 
By JOSEPH R. THOMPSON, M.D,t DEREK C. HARWOOD-NASH, 
M.B., C.B., F.R.C.P.(C),f and CHARLES R. FITZ, M.D.$ 


TORONTO, ONTARIO, CANADA 


T least 130 choroid plexus neoplasms 
(C.P.N.) have been previously re- 
ported in children. This represents ap- 
proximately one-half of C.P.N. reported in 
all age groups, for Rovit e£ 4/75 collected a 
series of 234 choroid plexus papillomas from 
the literature in 1970. The incidence of 
C.P.N. in intracranial neoplasms in chil- 
dren is significantly higher than in adults. 
Whereas the incidence of C.P.N. is 0.5 per 
cent of intracranial tumors at all ages, 3.9 
per cent of 408 children under 12 vears of 
age with intracranial neoplasms at Chil. 
dren's Medical Center, Boston, had a 
C.P.N.? At the Hospital for Sick Children, 
Toronto, we found a lower incidence of 2.3 
per cent of 600 intracranial neoplasms in 
children under the age of 17 years. 

C.P.N. arise from the epithelial cells of 
the choroid plexus of the brain, and may 
arise wherever choroid plexus occurs within 
the cranial cavity, including the cerebello- 
pontine angles and lateral recesses of the 
fourth ventricle. Aside from the common 
feature of hydrocephalus, which is usually 
insidious and neurologically nonspecific, 
the diagnosis is often obscured by a wide 
spectrum of symptoms and signs, some of 
which may not seem relevant to C.P.N. It 
is this lack of identity in presentation, plus 
the rarity of C.P.N. which often results in 
the diagnosis being overlooked. 

The aims of this presentation are: (1) to 
tabulate the data and describe significant 
characteristics of C.P.N. from the litera- 
ture; (2) to present the findings of C.P.N. 
in children at the Hospital for Sick Chil 
dren; and (3) to describe a proper neuro- 
radiologic approach to the diagnosis of 
C.P.N. in children. 


CLINICAL MATERIAL 

We have added to the tabulation of data, 
which pertains to age, sex, site and tissue 
type of C.P.N. by Matson and Crofton in 
1960,8 and have collected from the avail- 
able references a total of 130 C.P.N. that 
have occurred in children under 17 years of 
age (Table 1). A similar compilation of data 
from the additional 14 cases at the Hospital 
for Sick Children is presented in Table 1. 

Considering, therefore, the data tabu- 
lated on 144 children, the child's age is 
known in 77 cases. Eleven per cent of these 
77 children with C.P.N. were 10 years or 
over, 14 per cent were § years or over, and 
86 per cent occurred between birth and § 
years. There is a close age correlation of the 
Hospital for Sick Children series with the 
total accumulated series. From the 63 chil- 
dren whose sex was known, there was no 
sex predilection. The location has been 
specified in 141 children, and 79 per cent 
occurred in the lateral ventricle (Fig. 1), 
and these arose from the choroid plexus in 
the ventricular trigone. Onlv 7 per cent 
arose in the third ventricle and 14 per cent 
in the fourth ventricle. In striking contrast 
with lateral ventricular location in children 
is the predominance of fourth ventricular 
C.P.N. in adults. This fourth ventricular 
location correlates with the higher inci- 
dence of fourth ventricular tumors in the 
older children of the accumulated series. 
No C.P.N. has arisen within the cerebello- 
pontine angle in a child.?! 

Malignant change was demonstrated in 
20 per cent of 144 cases. Whether or not 
this malignant change represents a malig- 
nant degeneration from a benign process or 
is malignant from inception is beyond the 
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No 
1 1956 
2 1959 
3 1959 
4 1959 
5 1959 
6 1959 
7 1959 
8 1959 
9 1959 
10 1959 
1 1959 
12 1959 
13 1959 
14 1959 
is 1959 
16 1959 
17 1959 
18 1960 
19 1961 
20 1961 
ei 1961 
23 1961 
23 961 
24 196t 
25 961 
ah 1961 
ae 961 
28 1961 
20 ght 
3o 1961 
31 1961 
qs 961 
33 961 
34 961 
35 1961 
36 1961 
37 1962 
38 1963 
39 1964 
40 1967 
4 1967 
2 1967 
43 1968 
44 1968 
45 1968 
46 1968 
47 1968 
48 1968 
49 1968 
sO 1968 
$1 1968 
52 1968 
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Tape I 


CHOROID PLEXUS NEOPLASMS (C.P.N.) 


Duo ne reo ny ee ny nue VÉ mE 


(Series of accumulated cases from the available literature) 













Rt V and 4th V 
4th V 
4th V 
4th V 
Rt V 
Lc V 
Lt V 
LtV 
Rtv 
4th V 
Rt V 
Rt V 
Lt V 
Rt V 
Rt V 
Rt V 
Lt V 
3rd V 
LtV 
Rt V 
Lt V 
LtV 
Rt V 
Rt V 
Rc V 
Lt V 


TOurce 


4 | | Abbott ez alt 


- | | Martson and Crofton?! 
MEE | Matson and Crofton’? 
: MEE Matson and Crofton'? 

ae | Matson and Crofton?’ 
| cb | Matson and Crofton’ 

















sa d Laurence e£ 27.9 


how 3 | Matson and Crofton'? 
1 | + | Matson and Crofton'* 
POR d |. Matson and Crofton!* 
bake o | Matson and Crofton'* 
MEE | Matson and Crofton! 
Pocock | | Matson and Crofton 
© + ] | Matson and Crofton!’ 
i * d | Matson and Crofton!* 
MEC | Matson and Crofton’ 
[o0 | | Matson and Croftont 
|o | | Matson and Crofton!’ 
| + | Lewis 

| 0 | Sears and Burnett? 
ME | Wilkins and Rutledge* 
Doc | | Wilkins and Rutledge” 
MEE | Wilkins and Rutledge” 
ioc | Wilkins and Rutledge” 
Los] Wilkins and Rutledge” 
ME NE Wilkins and Rutledge” 
MERC | Wilkins and Rutledge® 
MEE | Wilkins and Rutledge” 
© = | | Wilkins and Rutledge” 
MEE | | Wilkins and Rutledge® 
boc l Wilkins and Rutledge” 
ae Wiikins and Rutledge" 











DodES GI | Laurence ef al. 
Ao] |o Laurence e£ al” 
b os | | Laurence et al’ 

D. te | l Laurence ef al 
MEME | Cuatico and Castan’ 
* | | Hammon et al 

+ | | Sjögren e£ al?’ 
| d | Lewis! 
| A: i Lewis 
| MEET | Lewis" 
* | | Atcardi et af? 
+ | | Aicardi ez al? 
+ | Aicardi e£ al? 
t | Aicardi ef al? 
[00 | Ajeardi ef al? 
à | Alcardi et al? 
| — 4 Do Aicardi er al? 
| Nassar and Mount™ 
D — | Nassar and Mount? 
sas i | Nassar and Mount? 
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Fame I (continued) 




































No. Year | Source 
53 1908 | de d | Nassar and Mount? 
54 1969 | dps d | MeDonald"^ 
$8 1969 | 7 mo de a | MeDonald? 
$6 1970 | 11 mo. | | Banna? 
57 1972 | 3 vr. + | Rovit ef al” 
58 1970 | 7 yr. + | Rovit e£ 2/5 
59 1972 | 18 mo. F | Palacios and Lawson?! 
6o 1972 | 20 wk. + | Palacios and Lawson? 
61 1972 | 18 mo. + l Palacios and Lawson?! 
62 1972 10 mo. + ; Palacios and Lawson? 
63 1972 6 wk. + | Palacios and Lawson?! 
dandis tele Seca tuae Latin pet Rm | ec en oy ail i ee ae nad ENS 
64- Before Matson and Crofton?’ 
1959 £6 It (Collected series) 
Taste H 
CHOROID PLEXUS NEOPLASMS 
. | Hydrocephalus Predommini 
Case | Ae Site Tissue | Skull Elm = e ELE. R das Rep nom r 
Neb 5E E Type | Calcificetion | Clinically | Not 1 pentecnograpnic 
; i A jo i Feature 
Apparent | Apparent | 
| Hydrocephalus, communicating 
Hydrocephalus, communicating 
Vascular ventricular mass 


Ventricalar mass with air mottling 
and calcification 





Porencephalic ventricular dilatation 
with the mass 
Frond-like trigonal mass 


Ventricular mas: 


Ventricular mass with air, mottling 





Vascular ventricular mass with 
arteriovenous shunting 
M | RteV | Bgg Mottled calcification in trigonal mass 








Hydrocephalus, obstructive; 
lobulated 3rd V mass 


Bng 








Spread sutures 






lrocephalus, obstructive, with 
kinked and elevated aqueduct 

Hydrocephalus, obstructive, with 
i 4th V mass 


CHOROID PLEXUS NEOPLASMS 14 


4 GIRLS 
10 BOYS 





0 2 4 6 8 10 12 i4 16 
AGE IN YEARS 
Fic. 1. Age distribution of choroid plexus neoplasms. 
Hospital for Sick Children series. 


scope of this discussion, Seeding within the 
cerebrospinal fluid pathwavs occurs in both 
the histologically benign and malignant 
types. A 23 month old girl reported by 





Case ut. Horizontal brain section. Benign 
choroid plexus papilloma of right ventricular 
trigone (—). 


lic. 2. 
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Vic. 3. Case ix. Horizontal brain section. Choroid 
plexus carcinoma. The left ventricular lesion has 
nearly destroyed the left cerebral hemisphere. 


Lewis" showed secondary tumors in both 
cerebellopontine angles and in the inter- 
pedunc:lar cistern, Case xin of our series 
demonstrated extension into the cerebello- 
pontine angle from a benign fourth ventric- 
ular papilloma (Table 1). 





CLINICAL DIAGNOSIS 


The <liagnosis of C.P.N. is not made 
clinically. A careful history and physical 
examination may confirm the presence of 
hydrocephalus, raised intracranial pressure, 
or indicate an intracranial mass lesion. If a 
specific preoperative diagnosis of C.P.N. is 
to be made, this will occur through neuro- 
radiologic studies. Symptoms relating to 
hydrocephalus are those most frequently 
seen. [s our series, vomiting, appendicular 
and gæt clumsiness, headache and weak- 
ness were most common. Common signs on 
physical examination are most often those 
relating to hydrocephalus. An enlarged 








bic. 4. Choroid plexus neoplasm (C.P.N.) 
and hydrocephalus. 
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head, abnormal plantar responses, and 
papilledema were commonly observed. A 
distinction could be made clinically in some 
cases in favor of a supratentorial or a pos- 
terior fossa lesion. 

A number of uncommon mass lesions 
arise within the cerebral ventricular svstem 
and cerebellopontine angles that must be 
considered in the differential diagnosis. 
Local intraventricular hematoma, epen- 
dymoma, dermoid tumor and secondary in- 
traventricular seeding from a tumor else- 
where within the central nervous system, 
in addition to C.P.N., are the most likely 
considerations in children. Meningioma 1s 
more common in adults. Other rare tumors 
occurring in the cerebral ventricular system 
and its extensions include extracerebral 
metastases, colloid cvst, melanoma, choroid 
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plexus hemangioma, choroid plexus “mixed 
tumor," xanthoma, myxoma, teratoma, 
sarcoma, lipoma and nonspecific adenoma. 


ROENTGENOLOGIC DIAGNOSIS 


A. PLAIN SKULL ROENTGENOGRAPHY 


Visible skull changes result from the gen- 
eral effects of raised intracranial pressure 
due to hydrocephalus and/or the intra- 
cranial mass, tumor calcifications and focal 
mass lesion effects. 

1. Hydrocephalus and raised intracranial 
pressure. A very high percentage of patients 
with C.P.N. in the pediatric age group 
present with hydrocephalus (Fig. 4). There 
were 73 children in the accumulated series 
in which it could be determined whether or 
not hydrocephalus was a part of the pre- 
senting picture. Eighty-eight per cent of 

































































Fic. c. An 84 year old boy with bilateral choroid plexus glomus calcification (arrows) presumed to be of ne 
clinical significance. C7) Upright posteroanterior roentgenogram. (B) Brow-down lateral roentgenogram. 


Vou, 118, No. 1 





these children demonstrated hydrocepha- 
lus. In approximately one-third of these 
patients in whom hydrocephalus was docu- 
mented, its presence was not determined 
from physical examination or plain skull 
roentgenograms, Such obvious changes as 
enlarged cranium, grossly separated cranial 
sutures, thinning of the cranial vault and 
sellar erosions are not likely to be overlooked 
(Fig. 9; and 13). Slight enlargement of the 
cranium, minimal spreading of the cranial 
sutures, and mild sellar erosive changes 
may be present even when there is prom- 
inent hydrocephalic ventricular dilatation. 
Other changes of diffuse, chronic raised 
pressure. such as expansion. of skull 
foramina, accentuation of convolutional 
markings and changes in the cribriform 
plate are not likely to be Judged significant 
in the absence of the above more obvious 
findings. 

2. Focal bone erosion and infiltration, An 
interesting, rather localized expansion of 
the cranium, similar to what may be seen 
in arachnoid cysts, may occur in the region 
of the calvarium overlying the choroid 
plexus tumor. This skull asymmetry was 
seen in 2 of our cases of C.P.N. involving 
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Fic. 5. Well sisvalized ormai choroid piexus on a 
right intern. | carotid arteriogram in a g year old 
boy 











GT) Chorcid plexus blush (open arrows) from 


anterior chsroidal artery supply (arrowhead). 
(B) Lateral p-ojection. Choroid plexus glomus 
vascular tamgle and blush (asterisk) in this pa- 
tient suppli-d by anterior choroidal artery (ar- 
rowhead). 


the veatricular trigone. Focal bone erosion 
with contour changes may also be seen in 
the pegrous pyramids. These erosive changes 
together with expansion of the internal 
auditory canal orifices are reported in 
papillamas of the cerebellopontine angles.” 
Actual destruction of the petrous bone with 
widentag of the internal auditory canal and 
with papilliferous extension from a choroid 
plexus papilloma into the middle ear was 
reported by Kahn and Luros.!! Contour 





Fic. 7. Cheroid plexus anatomy showing its ventricu- 
lar location and arterial supply, diagrammatic. 
AC—anrertor choroidal artery; MPC and LPC-—- 
medial ind lateral posterior choroidal artery; 
PIC -oosterior inferior cerebellar artery. 
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Fic. 8. Case x. (4 and B) Extensive mottled calcification in a benign right lateral ventricular papilloma 
extending from the right trigonal area into the occipital and temporal horns. 


erosion of the petrous pyramids was seen 
in 1 of our patients with a fourth ventricu- 
lar papilloma (Fig. 13), and flattening of 
the petrous pyramid occurring in associa- 
tion with a right temporal lobe C.P.N. was 
reported by Sears and Burnett." We have 
seen erosive expansion of the internal audi- 
tory canals with other posterior fossa tu- 
mors, as in a recently encountered cerebellar 
astrocytoma that caused marked bilateral 
canalicular enlargement, greater on the side 
of the neoplasm. 

3. Calcifications. We question the value 
of the finding of calcification within the 
glomera of the choroid plexus as an indica- 
tor of a C.P.N. Several authors have sug- 
gested that calcification in the choroid 
plexus, particularly when unilateral, may 
strongly suggest a C.P.N. We have seen 8 
children with choroid plexus calcifications, 
most of whom are in the first decade, who 
have not been shown to have a C.P.N. or 
abnormalities of calcium metabolism. The 
voungest child is 3 years old and has a uni- 
lateral choroid plexus calcification. Mag- 
nification carotid and vertebral angiograms 
were normal. Only 3 of our 14 cases of 
C.P.N. had calcifications within the choroid 
plexus (Fig. 8). Rovit e£ al.” stated that 4.1 
per cent of their 234 accumulated cases of 
C.P.N. of all ages showed calcification. This 


finding mav be as frequent or more frequent 
in ventricular ependymomas, ganglioglio- 
mas? and meningiomas. A very large 
mottled calcification in a ventricular loca- 
tion, or a calcification suggesting a partial 
ventricular cast may be quite suggestive of 
C.P.N. Likewise, an intracranial calcifica- 
tion, which changes location with head posi- 
tion, can be a helpful finding. 


B. ENCEPHALOGRAPHY AND VENTRICULOGRAPHY 


Pneumoencephalography vja the spinal 
subarachnoid space and ventriculography 
with air or positive contrast material in- 
jected directly into a lateral ventricle are 
performed with genera! anesthesia in chil- 
dren. An exception is that of ventriculog- 
raphy in children under 8 months, in which 
case a transutural ventricular approach is 
usually done without general anesthesia. 
Enough air must always be used; 7z.e., 
enough air to fill both frontal horns below 
the foramina of Monro on the brow-up 
position to allow visualization of all ven- 
tricular contours in the routine ventriculo- 
graphic positions. Lateral decubitus head 
positioning is also helpful. Even with ade- 
quate ventricular air volume, it 1s conceiv- 
able that a tumor with a long pedicle may 
be obscured, since the specific gravity of 
the lesion is reportedly greater than that of 
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Fic. g. Case vur Large benign left lateral ventricular papilloma. (4) ateral skull roentgenogram showing en- 


larged head, chronic sutural spreading, and ditfuse thinning of the calvarium. ( 


(B) Upright posteroanterior 


roentgenogram. Large trigonal mass (p) projecting into the le t lateral ventricle Ni causing midline dis- 
placement of the third ventricle (arrowheads). (C) Hanging he-d ateral projection demonstrating trapped 
ar within the recesses of the left ventricular papilloma. Air dstr bution outlining approximate size of the 
raass (arrowheads). (D) Lateral brow-down projection showing greater enlargement of the left lateral 
ventricle (L) and the posterior outline of the papilloma. 


the cerebrospinal fluid. In the case of a 
C.P.N. in the third or fourth ventricle 
caasing obstruction, or in third and fourth 

entricular lesions where ventriculography 
is ce ede without the facility of multi- 
position tomography, positive contrast 
ventriculography is particularly helpful 
(Fig. 10). Pneumoencephalography should 
be reserved for those children who do not 


show clinical or roentgenographic signs of 


increased intracranial pressure, or for those 


in when a pneumoencephalogram would 
add to the knowledge already gained from 
ventric ilography and in whom a post ven- 
triculecraphic ventricular shunt has been 
insertee. 

Venticulographic and pneumoencepha- 
logr aphic findings may be divided into: 1. 
ventric ilar enlargement, focal and/or gen- 
eral; 2. intrav annada mass, obstructive 
or aa ucting; and 3. intraventicular 
cystic zir entrapment. 
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Fic. 10. Case xt. Two vear old boy with large, benign third ventricular papilloma. (4) Air ventriculogram. 
Hanging head lateral projection. Lateral ventricular air Uv) and sella turcica (si labelled for orientation. 


Nodular mass (arrowheads) projecting f 


rom the roof of the enlarged third ventricle. (B) Lateral carotid 


angiogram, venous phase, showing prominent clevation of the internal cerebral vein reflecting the third 
ventricular mass. (C) Anteroposterior and (D) lateral roentgenograms with positive contrast material 
filled third ventricle. Several papilliferous filling defects (p) are shown with considerable third ventricular 


enlargement. 


1. Ventricular enlargement. A focal ven- 
tricular dilatation about a C.P.N. in a 
lateral ventricle is more likely tooccur than 
a proximal ventricular coarctation. Third 
and fourth ventricular C.P.N., however, 
are more likely to produce obstructive hy- 


drocephalus. This focal ventricular enlarge- 
ment is not restricted to C.P.N., but is seen 
in other intraventricular tumors and mav 
be similar to a porencephalic periventricu- 
lar dilatation. A focal ventricular dilatation 
was associated with an intraventricular 


ependymoma (Fig. 14). A similar finding 
was demenstrated with a Grade 3 thalamic 
astrocytoma that was predominantly an 
intraventricular lesion (Fig. 15). 


xe 


Vic. 11. Case rx. Three vear old boy with huge ma- 
fignant cooraid plexus carcinoma of the left lateral 
ventricle (pathology specimen shown in Fig. 3). 
Note the enlarged anterior choroidal artery. (small 
arrowhead) supplying a portion of the tumor. Insu- 
lar branches of the middle cerebral artery displaced 
forward ind elevated. Enlarged sylvian arteries 
supplying e peripheral neovasculature complex. 
Arteriovencus shunting with large early filling 
veins (lase arrowheads). 














Vic. 12. Casein. Six month old boy with left 
lateral ventricular choroid plexus carcinoma. 
G4) Brow-down posteroanterior air ven- 
triculogram demonstrating enlarged ven- 
tricles with a large mass distorting the lett 
lateral ventricle and causing prominent 
displacement of the third ventricular air 
shadow (3) toward the right. The periph- 
ery of mass is outlined by faintly lucent 
trapped air locules. (B) Left carotid ar- 
ternogram showing marked stretching of 
cerebral vessels with crowding of the mid- 
dle cerebral arteries forward and draping 
around the huge trigonal mass. Early fill- 
ing of an abnormal vascular tangle from an 
enlarged anterior choroidal artery (arrow- 
head). (C) Late arterial phase. Tumor 
blush (small arrowheads). Persistent filling 
of abnormal vessels within the tumor mass. C 
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Vic. r3. Case xiv. Thirteen year old bow with Ze- 
nign fourth ventricular papilloma. 5.7) Prominent 
sutural spreading and demineralization of the 
dorsum sellae (arrowhead) shown on the lateral 
roentgenogram. (B) Erosive contour change of 
the petrous pyramids (arrowheads). Bilateral 
calcifications in the choroid plexus glomera. 
Prominent sutural spreading. (C) Air ventriculo- 
gram, brow-down  posteroanterior projection 
demonstrating hydrocephalic ventricles, distor- 
tion and displacement of the fourth ventricle to 
the right (4 and arrowhead) by a fourth ven- 
tricular mass (p). 


As to the type of “nonobstructive” hy- 
drocephalus which is seen in patients with 
a nonobstructing C.P.N., we do not believe 
that the correction of hydrocephalus or the 
demonstration of decreased production of 
cerebrospinal fluid which follows surgical 
excision of the tumor are alone sufficient 
proot that hydrocephalus is simply related 
to increased cerebrospinal fluid production. 
There is an increased incidence of cerebro- 
spinal fluid xanthochromia, protein cleva- 
tion, and actual tumor hemorrhage! in pa- 
tients with C.P.N. Cerebrospinal fluic pro- 
tein elevation, the presence of subarachnoid 
hemorrhage, and the large size of some 
lateral ventricular C.P.N. are all factors 
which may cause partial impairment of 
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cerebrospinal fluid absorption and may give 
rise to the problem of so-called communi- 
cating hydrocephalus. 

2. Jutraventricular mass. The anatomy of 
the choroid plexus dictates the anatomic 
point of origin for C.P.N. arising in the ven- 
tricles (Fig. 7). The smaller sized tumors 
may demonstrate this origin and, as previ- 
ously mentioned, may even show a pedicle. 
The majority of lateral ventricular lesions 
appear to arise in the trigone and have a 
preference for the choroid plexus glomus. 
Partial coarctation of the temporal horn is 
much more commonly seen than a complete 
ventricular coarctation. A much smaller 
lesion is required to produce ventricular 
obstruction when it arises in the vicinity of 
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Fic. 14. Five vear old girl with documented ependy- 














moma ans ng in the trigone of the right lateral ven- 
tricle. Cf Air encephalogram, brow-down latera! 
roentgenogrim demonstrating ventricular trigonal 
mass (arrewheads). Mild ventricular enlargement. 
LB) Browalown posteroanterior tomogram through 
the supra ineal recess of the third ventricle and the 
ventricula- trigones. Nodular broad based polypoid 


mass (asterisk) in. proper location for choroid plexus origin. Focal ventricular dilatation about the mass 


(arrowheads). 


the foramen of Monro, and C.P.N. of the 
third and fourth ventricles may obstruct 
early because of their relation to narrow 
cerebrospinal fluid pathways, They cause 
considerable enlargement and distortion 
of these ventricles (Fig. 10; and 13) with 
partial obstruction, or may cause a late 
obstruction with an acute onset of raised 
intracranial pressure. 

3. Cystic air entrapment. Intraventricu- 
lar cystic air entrapment by a C.P.N. may 
demonstrate smooth or nodular contours or 
a papilliferous frond-like appearance. The 
latter 2 types are more characteristic of 
C.P.N., and both air and positive contrast 
studies demonstrate these varying patterns 
of cystic air entrapment (Fig. 9; and 12). 
The frond.like papillary nature of the tu- 
mor may sometimes be seen with the posi- 
tive contrast studies and was nicely dem- 
onstrated in 1 of our patients with a large 
benign third ventricular papilloma (Fig 


10) 


C. CEREBRAL ANGIOGRAPHY 


Percutaneous femoral catheter angiog- 
raphy is preferable to direct carotid and 


vertebral techniques in spite of the frequent 
occurrence of C.P.N. in small children. It is 
nearly a ways successfully accomplished. 
Because Z.P.N. are more likely to be sup- 
pled predominantly from the vertebro- 
basilar ci-c ilation (Fig. 7), 1t becomes most 
important to obtain optimal visualization 
of these vessels. Magnification angiography 
and subtraction techniques must be em- 
ployed tc cemonstrate the normal and ab- 
normal fiae vascular architecture. Much of 
our know edge of roentgenographic anatomy 
of more iatricate vascular brain structures 
has recently been made available by these 
techniques. Fine quality standard angio- 
grams should not be discouraged, however, 
since there is frequently enlargement of the 
choroidal arteries to the C.P.N. (Fig. 11; 
and 12). In our experience a vascular tangle 
and capil acy blush are often seen in a nor- 
mal chorcid plexus (Fig. 6). Prominent nor- 
mal chorcidal vasculature and large normal 
choroid plexus glomera can be mistaken for 
a choroic plexus lesion, particularly with 
hyperventilation during angiography, which 
visibly accentuates choroidal vasculature. 
Accentuation of the vascular tangle, a con- 
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Fic. 14. (C) Magnification left vertebral arterogram, frontal projection, demonstrating prominent stretched 
lateral posterior choroidal artery. (D) Late arterial-capillary phase (anteropesterior vertebral), demon- 
strating with photographic subtraction a capillary tumor blush in what was presumed to be an enlarged 
right choroid plexus glomus (arrowheads) opposite a normal appearing choroid plexus glomus for compari- 
son (asterisk). (£) Magnification lateral left vertebral angiogram showing stretching and elongation of the 
right lateral posterior choroidal artery (arrowheads). (F) Early venous phase. Trigonal tumor blush (arrow- 
heads). Prominent early filling of an intercennecting choroidal vein (v) and vein of Galen (G). 
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Fie. 14. Thirteen year old girl with documented left thalamic astre:stoma, Grade 3, presenting primarily as 
an ontraventricular lesion. (Z) Magnification left internal carotid arteriogram. Multiple small tumor 
arteries (arrowheads). Very early arteriovenous shunting from the tumor via a greatly enlarged posterior 
choroidal interconnecting vein (asterisk). Straight sinus (open arrow). Normal appearing anterior cho- 
roical artery (ac). (B) Magnification left vertebral angiogram. Very prominent lateral posterior choroidal 
artery (pc) supplying the tumor. Arterial and venous tangle conforming to the pattern of enlarged and 
prominent choroidal vessels (open arrows). Anteriorly displaced medial posterior choroidal artery and 


™ 





posterior perforating arteries (small arrowheads). (C) Vertebral arteriogram, capillary phase. Prominent 
choroidal veins (open arrows). Early draining interconnecting vein (asterisk). (D) Air encephalogram. 
Brcw-down posteroanterior tomogram through trigones. Air filled posterior horns (asterisks), with dilata- 
“or on the left. Air filled posterior pericallosal sulcus (arrow). Le t trigonal mass outlined by air superiorly 
‘arrowheads). 


trast blush, and enlarged choroidal vessels 
are ündings more likely to occur in the 
benign C.P.N., whereas carcinomas tend to 
show more disorganized neovasculature and 
may show early venous shunting (Fig. 11; 
amd 12). 

A though vascular displacements occur, 
their importance seems secondary, as the 
aecentuation of the choroidal vasculature 


seems to offer more evidence for the intra- 
ventricular nature of the tumor. In our 
C.P.N. we have not demonstrated angio- 
graphic characteristics that differ from 
those described for intraventricular menin- 
giomas.!! ? Our experience has also shown 
puzzling similarities in the angiographic 
findings cf our C.P.N., a lateral ventricular 
ependy moma (Fig. 14), and in a ventricular 
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astrocytoma (Fig. 15). Takahashi ef a4? 
have reported enlarged choroidal branches 
of the posterior inferior cerebellar artery in 
1 case of choroid plexus papilloma of the 
fourth ventricle and in 3 cases of medullo- 
blastoma. We have not had occasion to do 
angiography in a patient with a fourth ven- 
tricular papilloma. Nevertheless, in view of 
the accentuation of the choroidal arteries in 
vascular lateral ventricular lesions, it seems 
reasonable to suppose that choroid: the anches 
of the posterior inferior cerebellar arteries 
should be accentuated with C.P.N. of the 
fourth ventricle. 
D. RADIONUCLIDE BRAIN SCANNING 

The widespread use of the brain scan as 
a screening procedure in the work-up of 
patients with suspected intracranial lesions 

will no doubt cause more ventricular lesions 
to be suspected prior to angiography and 
air studies. Several authors have demon- 
strated the effectiveness of isotopic imaging 
of choroid plexus papillomas.!'*?'^* The 
routine use of the brain scan as a screening 
procedure i in all zew hydrocephalic work- 
ups is essential. Most children with sus- 
pected posterior fossa tumors at the Hos- 
pital for Siek Children are now being stud- 


ied with isotopic scans prior to the use of 


other special diagnostic procedures. Hydro- 
cephalic children who receive an early ra- 
dionuclide encephalogram will not be mis- 
takenly treated for their communicating 
hydrocephalus, but will have further stud- 
ies to document a suspected C.P.N. When 
an intraventricular tumor is suspected, 
careful angiographic and ventriculographic 
studies must be performed. 
DISCUSSION 
The ventriculographic and angiographic 
similarities between other intraventricular 
tumors (Fig. 14; and 15) and our cases of 
C.P.N. demonstrate the incompleteness of 
any single special roentgenographke pro- 
cedure in diagnosing C.P.N. Admittedly, as 
others have pointed out, the air contrast 


studies do demonstrate the majority of 


C.P.N. In the case of other ventricular 
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lesions, which indeed occur no less fre- 
quently, the value of angiography and 


encephalography becomes apparent. It is 
true that in our case of intraventricular 
hematoma (Fig. 16), the diagnosis followed 
from a knowledge of the clinical events. One 
could not be certain of the diagnosis of an 
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Fic. 16. Seven month old boy with a large intra- 
ventricular hematoma secondary to attempted re- 
moval of an infected mtraventricular shunt cathe- 
ter. (4) Mildly dilated ventricles in the brow-up 
projection. Pudenz shunt catheter tip (arrow- 
head). (B) One week later. Ventriculogram show- 
ing large intraventricalar hematoma (arrows) with 
extension across the septum pellucidum. Initial 
catheter tip (arrowhead) unchanged in position. A 
second shunt catheter has been inserted. 
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Fic. 7. Six vear old girl with an ependymoma of the fourth centricie causing obstructive hydrocephalus. Seed- 
ing of the tumor to the lateral ventricle. (4) Air ventriculogram. Krow-down posteroanterior projection. 
Sp ead cranial sutures (asterisks). Mass projecting inferiorly ir the fourth ventricle (arrowheads). (B) 
Bre w-down lateral projection. Nodular mass (arrowheads) nearly filling the enlarged fourth ventricle with 
resalting obstruction and hydrocephalic ventricular dilatation. 97) Left lateral decubitus head position. 
Veatricular mass (asterisk) projecting from the roof of the right xteral ventricle. 





eperdymoma in Figure 14, or of an astro- been a seecing from a fourth ventricular 
cytcma in Figure 15. The ventricular metas- papillom:. The approach to the diagnosis 
tasie (Fig. 17) in itself might well have of C.P.N. should not be oversimplified, nor 
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should the possibility of other intraven- 
tricular lesions be overlooked. 

Without suggesting rigid conformity to a 
set pattern of investigation, we believe that 
à brain scanning should be performed as a 
screening procedure in zew hydrocephalic 
patients, as in other patients suspected of 
having intracranial lesions. Since selective 
cerebral angiography may be performed 
more safely in raised intracranial pressure 
than air contrast studies, it seems to be the 
most logical second step when a scan has 
been obtained that suggests a C.P.N. In 
any event, in those patients in whom there 
are finite signs of obstructive hydrocepha- 
lus or clinical deterioration, ventriculog- 
raphy is performed initially. An angiogram 
alone may suggest hydrocephalus, in which 
case a shunting procedure may follow ven- 
triculography or precede pneumoencepha- 
lography. In a suspect C.P.N., if ventricu- 
lography or pneumoencephalography pre- 
cedes angiography, the latter will be helpful 
in delineating the vascular supply of the in- 
traventricular lesion and also aid in the 
surgical treatment. 


CONCLUSIONS 


1. Tabulated data from 144 C.P.N., in- 
cluding those of 14 children at the Hos- 
pital for Sick Children, are presented. 

2. Seventy-nine per cent of childhood 
C.P.N. occur in the lateral ventricle. 

3. Eighty-nine per cent of childhood 
C.P.N. appear in the first decade. 

4. Malignant change is frequent in child- 
hood C.P.N.—20 per cent. 

5. Most children with a C.P.N. present 
with hydrocephalus— 88 per cent. 

6. Calcification of a C.P.N. was uncom- 
mon. 

7. The brain scan should be used rou- 
tinely in the evaluation of zew hvdroce- 
phalic patients. 

8. Cerebral angiography and air contrast 
studies are complementary, and neither 
diagnostic procedure is entirely adequate. 

9. The roentgenographic demonstration 
of an intraventricular lesion which appears 
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to arise in the vicinity of the choroid plexus 
does not automatically imply a C.P.N. 

10. A systematic diagnostic approach is 
outlined. 


SUMMARY 


The features of 14 cases of choroid plexus 
neoplasms from the Hospital for Sick Chil- 
dren, Toronto, are presented, and similar 
available data from 130 previously reported 
cases in children are tabulated. 

In any neuroradiologic practice, choroid 
plexus papillomas and carcinomas are rarely 
encountered. This does not negate the im- 
portance of these lesions, however, for a 
proper neuroradiologic approach will assist 
in differentiating choroid plexus tumors 
from other intraventricular lesions and im- 
prove the neurosurgical management of 
these patients. 

In each tumor, a precise anatomic de- 
scription by the use of modern neuroradio- 
logic techniques is possible. 

The great diversity of presentation of the 
lesions, both as to their clinical picture and 
their anatomic sites, makes it imperative to 
perform numerous neuroradiologic studies 
on these children, as no single examination 
is entirely satisfactory in assessing their 
complex character. 

Joseph R. Thompson, M.D. 
Department of Radiology 

Loma Linda University Medical Center 
Loma Linda, California 92354 
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PLAIN FILM SKULL ROENTGENOGRAPHIC 
CHANGES IN HYDROCEPHALUS* 


By WILLIAM L. SCHEY, M.D.+ 


CHICAGO, ILLINOIS 


UMEROUS changes affecting. the 

cranium in infants and children have 
been reported. These changes have been 
noted both in the normal and abrormal 
states,1^1^.1.15 Great attention has been di- 
rected to the child with hydrocephalus, but 
described changes relative to the cranial 
vault most often have been derived from 
sporadic observations on relatively insig- 
nificant numbers of patients. Frequently, 
the literature notes generalities relating to 
the change of the growing skull with hydro- 
cephalus,” and conflicting statemen:s are 
not infrequent. 

The purpose of this paper is to: (1) docu- 
ment the frequently noted roentgenog-aphic 
changes of the skull in the hvdrocephalic 
patient; (2) note the presence or absence of 
these changes in a series of known LE vdro- 
cephalic patients; (3) evaluate a series of 
“normal” skull roentgenograms for smilar 
changes; (4) compare the 2 groups of pa- 
tients and attempt to differentiate the nor- 
mal from the abnormal patient (bv virtue 
of the changes noted on plain skull -oent- 
genograms); and (5) attempt to differenti- 
ate the abnormal patients from each other. 


THE PROCEDURE 


Skull roentgenograms of 154 patients 
were evaluated. The roentgenograms in- 
cluded a posteroanterior view, ante-opos- 
terior (Towne) view, and 2 lateral views. 
These 4 views were available in almos- all of 
the 154 patients. Fifty-nine of the patients 
were placed in the “normal” group. These 
patients consisted of infants and chaldren 
having a series of skull roentgenograras be- 
cause of mild trauma; the roentgenozrams 
showed no abnormality. None of these pa- 


tients was found to be abnormal by physi- 
cal examination or the clinical course. 

The abnormal group of patients (95), 
consisted of patients primarily being evalu- 
ated for an enlarging head or a potential 
hydrocephalic state (associated spinal dvs- 
raphism). The specific diagnosis in the ab- 
normal group was made in each instance by 
some combination of other forms of roent- 
genographic investigations of the intra- 
cranial content (cerebral angiography, 
pneumoencephalography, air ventriculog- 
raphy, positive contrast ventriculography, 
isotope [RISA] evaluation, routine brain 
scans), and in some instances, surgery. 

Each set of skull roentgenograms was 
evaluated. The findings were documented 
in each of the 154 cases. The findings were 
directed to: (1) the degree of sutural diasta- 
sis; (2) the amount of fontanel bulging; (3) 
the changes in the fossae size; (4) the 
changes in the frontal bone (shape); (5) the 
degree of parietal bone thinness; (6) the 
presence of a Lückenschádel deformity or 
the presence of a beaten silver appearance; 
(7) changes referable to the sella and para- 
sellar bone structures; (8) the shape of the 
skull; and (9) the changes in the surgically 
shunted hydrocephalic skull. 


METHOD 
SUTURAL DIASTASIS 


The degree of sutural diastasis was de- 
termined primarily by evaluating the co- 
ronal and sagittal sutures. The posteroan- 
terior and anteroposterior views of the skull 
allowed excellent visualization of the sagit- 
tal suture in both the anterior and posterior 
portions and the coronal suture was readily 
visualized in the lateral views. The degree 


* From the Department of Pediatric Radiology, Micaael Reese Hospital, Chicago, Illinois. 
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Frc. t. A schematic and film demonstration of the applied metho used to define the degree of sutural dias- 
tasis. Age and thickness of the diploe were not considera-ions, only the degree of diastasis. 


of sutural diastasis was considered: C-J 
(closely juxtaposed); J-J (just juxtaposed); 
t+ (minimal diastasis); 2+ (moderate 
diastasis): or 3+ (marked diastasis). A 
schematic and film representation of the 
findings in the applied system (Fig. 1) dem- 
onstrates the degree of sutural separation 
necessary for the appropriate classification. 


FONTANEL BULGING 


Alateral view of the skull, when subjected 
to bright light observation, allowed clear 


definitio: of the degree of bulging of the an- 
terior foszanel in those cases in which the 
fontanel aad not already closed. Again a 
schemate representation (Fig. 2) demon- 
strates tvs method applied to the evalua- 
tion of te fontanel bulging. The fontanel 
was conelered flat, 1+, 2+, or 3+ bulg- 
ing. 


The Iz eral roentgenograms of the skull 
in these «aildren were frequently obtained 
with the child in a prone or supine position 
and the head rotated into the lateral posi- 
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tion. The child could have been crying or 
struggling during the procedure. 


FOSSAE SIZE 


To evaluate the fossae size, 3 measure- 
ments were arbitrarily created (Fig. 3). 
Ratio one (Ri, EF/AB) documented the 
height of the anterior fossa relative to the 
over-all length of the skull. AB was ob- 
tained by drawing a line which described 
the greatest anteroposterior measurement 
of the skull. EF was obtained by drawing a 
perpendicular line through AB in the an- 
terior fossa at the level of the midportion of 
the orbital rims. The lowest point of line EF 
(point F) is a point on a line drawn from 
the anterior clinoids anteriorly, parallel to 
line AB. 

A second ratio (R+) created a measure- 
ment of the posterior fossa (GI over CD). 
CD was obtained by drawing a line parallel 
to AB from the posterior clinoid to the dor- 
sum of the skull. GI is a line drawn perpen- 
dicular to CD at a point which allows GI 
the longest measurement between a point 
on line CD (G) and the floor of the poste- 
rior fossa. If that point (I) fell anterior to 
the posterior lip of the foramen magnum, it 
was considered acceptable as long as it did 
not fall below the extended anterior margin 
of the foramen. 


FONTANEL BULGE 


Fre. 2. Fontanel bulging was evaluated by observing 
the degree of soft tissue protrusion (soft tissue 
convexity) above the anterior fontanel bony land- 
marks. This schematic representation of the noted 
observations shows the degree of bulging consid- 
ered flat (bottom line) and greater. 


William L. Schey 


May, 1973 





m, > EF AB 
Xa EF BH 


Fic. 3. The evaluation of fossae size was made by 
constructing lines in the lateral view of each 
patients plain film skull series. The lines are drawn 
relative to the greatest anteroposterior diameter of 
the skull (AB). The exact method by which the 
lines were drawn and the ratios created appear in 
the text. The ratios Ry, Re, and Rs are graphically 
demonstrated in this drawing. 


A third ratio (R;, EF over BH) allowed 
an acceptable measurement of the relation. 
ship of the height of the anterior fossa to its 
length. The posterior portion of the an- 
terior fossa was denoted by point H, drawn 
on line AB, at the level of the anterior 
clinoid. The three ratios, (Ri, Ra and Rẹ 
were obtained in each of the 154 cases. The 
ratios were then plotted on a graph such as 
that of R; (Fig. 4). An attempt to differen. 
tate normals from abnormals by utilizing 
the constructed graph was then made. A 
further description. of this process and 
results are noted below. 


SHAPE OF THE FRONTAL BONE 


The shape of the frontal bone was con- 
sidered flat, minimally convex, 1+, 2+, or 
3+ convex (Fig. 5, Æ and B). This was 
noted for each case and is discussed below 
in the section dealing with results. 


PARIETAL BONE THINNESS 


The Towne and posteroanterior views 
allowed satisfactory interpretation of the 
degree of clarity with which the parietal 
bones were demonstrated. The degree of 
thinning of the parietal bone again was 
evaluated on a 1+ to 4+ scale (minimal to 
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Via. 4. e circle represents one patient and within the circle the oatient's age is revealed (d——days, w— 


weeks, 
c on e graph. 
of normal patients in the "below o.25" 
in the text. 


very severe). The data were collected and 
appear in tabulated form in Figure 6. 


LUCKENSCHADEL AND THE BEATEN 
SILVER APPEARANCE 

The presence or absence of Lücken- 
schádel was recorded and its presence in 
any one particular form of skull abnormal- 
cumented. The degree of Lücken- 
schüdel was not considered. Similarly, the 
presence or absence of a beaten silver 
cranial vault change was noted. 





THE SELLA AND PARASELLAR CHANGES 


An observation of the sellar configura- 


—months). No patient over 18 months of age fell int» tae "below 0.25” zone, and thus does not 
The most emphatic finding when the data are graphed i in this fashion is the absence 
(hatched) zone. Other £ncings of interest and importance appea- 


tion, def nition of the clinoids, and mineral- 
ization cf the clivus was attempted in each 
of the cases. Special views of the sella were 
not obtained and all observations were 
made or the available roentgenograms in 
the series demonstrating any portion of the 
sella anc ‘or parasellar structures. 
THE SHAPE OF THE SELLE 

An obse-vation of the general appearance 
of the sEu!l was noted and recorded. These 
includec round, scaphocephalic, box-like, 
etc., and were ob: general impressions of 
the crama. configuration at the time of the 
evaluation. Particular attention was di- 


rected toward the presence or absence of 
bathrocephaly and the degree or severity 
of that appearance. A schematic representa- 
tion of the change of the posterior fossa in 
bathrocephaly is noted in Figure :.7. Fig- 
ure $8 is a roentgenogram demonstrating 
both bathrocephaly and Ltickenschadel. 


CRANIAL CHANGES IN PATI 
VENTRICU 





NTS WITH 

LAR SHUNTS 
Observations of the changes of the gen- 

eral cranial configuration, sutures, and 

thickening of the diploic space were noted. 

No tabulated data are recorded; however, 
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OCCIPITAL FRONTAL 
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Fic. g. (A) A schematic representation of the shapes 
of the frontal and occipital-sphenoid regions of the 
skull and the approximate shapes which 
noted and recorded. The flat frontal bone 
figuration (dotted line) and bathrocephal aly 
the 2 most specific findings {see text). (B) This 
tear demonstrates a flat frontal bone, 

bathrocephaly, and Liickenschidel. It is an: Arold. 
Chiari H patient. 
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Fic. 6. Parietal thinning. The collected data on the 
reaction of the parietal bone to different forms of 
“hydrocephalus” and in the normal. Note the in- 
frequent, almost non-existent, presence of the nor- 
mal patient from any significant parietal bone 


thinness. 1-+ indicates minimal and 4+ 
thinning of the parietal bones. 


severe 


the impression and discussion of these find- 
ings is presented below. 


RESULTS 
SUTURAL DIASTASIS 


Figure 7 demonstrates that the normal 
patient has only minimal sutural diastasis 
at birth, but its presence from a minimal to 
moderate degree within the first week of life 
is the usual course. After 1 week the trend 
towards more closely juxtaposed suture 
margins develops. By 4 to 8 months the 
sutures in general are only minimally sepa- 
rated and by 1 to 2 vears the sutures are 
just juxta] »osed, After 2 vears and certainly 
by 3 vears the sutures are generally closely 
usta nose: and bv g years it frequently 
becomes impossible to differentiate real 
union of the sutures from those sutures 
which are only closely juxtaposed. 

In this series the majority of patients 
presenting earliest and with marked (se- 
vere) diastasis of the sutures were hydro- 
cephalic due to aqueduct stenosis. Moder- 
ate separation of the sutures beyond the 
first week of life was noted more frequently 
in the Arnold-Chiari JI malformation pa- 
tients. This type of patient was more fre- 
quently observed with an enlarging head 
after the first week to 1 month of age. 
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ration on the ordinate. The heavy black line suggests the ove 
the ikely progression of sutural change any one patient would 
17 in the right lower quadrant of the chart indicates one do 


tents. 


Severe diastasis of the sutures after 1 month 
of age was seen, in this series, in patients 
with communicating hydrocephalus, aque- 
duct stenosis, tumors, infection (frontal 
lobe abscess), hvdranencephaly, and in 1 
patient with a Dandy-Walker cyst. 

Figure 7 also allows the reader to deter- 
mine the distribution of the ages of the pa- 
tients in the series. It is evident that slightly 
greater than 20 per cent of the patients 
were below 1 month. Approximately one- 
third of the patients were between | month 
and t vear. This indicates that at least half 
of the patients in the population fell below 








Il distribution of the normal patients and 
ive over the indicated period of time. The 
t, at that site only, and represents 17 pa- 








the 1 wear mark and almost all those with 
pathology were under 3 years of age. 


FONTANEL BULGING 


The «ollected data on fontanel bulging 
appear in Figure 8. It is evident from this 
chart tmt 20 of 21 patients considered nor- 
mal had no fontanel bulging. This was ob- 
served on the lateral skull roentgenogram 
obtained with the patient frequently in a 
depenéeat position, possibly crying. The 
bulging demonstrated in the 1 normal pa- 
tient was minimal. It may be observed fron 


the data that at least 75 per cent of any of 
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the other categories causing an enla-ging 
head and possible hydrocephalus denon- 
strated fontanel bulging, with the excep- 
tion of the patients with macroencepaaly. 


FOSSAE SIZE 


As noted above, the 3 fossa size indices 
were plotted as was die ratio of the poste- 
rior fossa (Fig. 4). It was quite apparent 
after graphing the data of the indices from 
R, and R, that these ratios were valueless, 
if one attempted to use them to differenti- 
ate normals from abnormals or abnormals 
from each other. The failure to satisfacto- 
rily create a ratio of the height to the leagth 
of the anterior fossa and the anterior "ossa 
to the entire skull length suggests thet to 
attempt to use an apparent change o^ the 
anterior fossa or of the entire length o^ the 
skull to evaluate intracranial abnormality 
is unrewarding. 

On the contrary, the posterior fossa index 
(P.F.L) may be of some value (Fig. 4). An 
arbitrary line drawn horizontally at the 
o.25 index almost excludes all the no-mal 
patients from the area below the line. The 
data were plotted in patients up to 18 
months of age, as all older patients had 
P.F.I.s greater than 0.25. One patient zon- 
sidered normal had an index of 0.24 mea- 
sured on the first dav of life. 


The smallest posterior fossa patients 
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Fic. 8. Fontane/ buige. The collected data on fontanel 
bulging primarily indicate that abnormal patents 
with enlarging heads more often than not show 
some degree of fontanel bulging. 
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Vic. 9. Fronta! bone configuration. Data collected 
relative to frontal bone configuration in “hydro- 
cephalic” patients demonstrating that most nor- 
mal as well as the abnormal patients had frontal 
bone configurations in the minimal to 1+ range. 
See text for comments on the large number of 
patients with Arnold-Chiari I] malformations. 


were those with aqueduct stenosis and the 
majority which were noted in the first 
month of life fell into the 0.15 to 0.20 zone. 
The abnormal patients in De first month of 
life between o.20 and 0.25 usually had 
aqueduct stenosis or an Arnold-Chiari mal- 
formation. Patients with each of these diag- 
noses, however, did frequently fall into the 
normal zone (above 0.25). After the first 
day of life no patient in the normal group 
fell below the 0.25 demarcating line. Indi- 
viduals below the line at an older age in- 
cluded macrocephaly, communicating hy- 
drocephaly, Arnold-Chiari HI, Dandy- 
Walker cyst, and other forms of abnormali- 
ties creating "hydrocephalic" patients. 


FRONTAL BONE 


The data indicating the degree of convex- 
ity of the frontal bone in each of the pa- 
tients are available in Figure g. The out- 
standing features in the chart are: (1) 11 of 
16 patients with Arnold-Chiari H malfor- 
mations evaluated in this portion of the 
studv had very flat frontal bones, the fron. 
tal bone was also foreshortened in these 
cases (Fig. 5,7); (2) none of the patients 
had severe frontal bone bowing (marked 
convexity); and (3) most of the normal pa- 
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tierts fell in a range which would not allow 
them to be differentiated from the abnor- 
ma! group (namely minimal to 1+ convex). 


= 





PARIETAL BONE THINNESS 


These data are tabulated in chart form 
(Fig. 6). It is evident from this chart that 
the normal patients seldom demonstrated 
any evidence of parietal thinning. It was 
noted in very severe form in 1 patient with 
hycranencephaly, 1 with aqueduct stenosis, 
anc 1 with a frontal lobe abscess. It was 
also noted in moderate to severe degree in 
1 patient with aqueduct stenosis and 1 with 
an Arnold-Chiari I malformation. 


LUCKENSCHADEL AND BEATEN 
SILVER APPEARANCE 

Lückenschádel was demonstrated in 17 
patients out of the entire series of 154. At 
the time of this portion of the investigation, 
17 patients with Arnold-Chiari H malfor- 
mations were available and Lückenschádel 
was demonstrated in 15 of these 17. One of 
3 patients with Arnold-Chiari HII malfor- 
mation demonstrated moderate Lücken- 
schüdel. Lückenschádel was not demon- 
strated in any other patient in the series. 

The beaten silver appearance frequently 
found in the older age group (3-7 vears) 
was demonstrated in 2 patients in the series. 
One was considered normal and 1 was a § 
vezr old patient with aqueduct stenosis. 


THE SELLA AND PARASELLAR STRUCTURES 


In each instance during the evaluation 
comments referable to the sella, clinoids, 
and clivus were noted. Of the 154 patients, 
146 demonstrated no remarkable findings. 
Of the remaining 8 patients: the sella was 
considered "generous" in an 11 month old 
patient with communicating hydrocepha- 
lus; questionably demineralized with associ- 
ated demineralization of the clivus in 3 pa- 
tients (1 of whom was normal, 1 with aque- 
duct stenosis, and 1 with a cerebellar tu- 
mcr); possibly deep or large in 1 patient 
with obstructive hydrocephalus and 2 with 
a normal skull; and J-shaped in 1 patient 
with meningeal leukemia. 
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SHAPE OF THE SKULL 





No pagiocephaly was present in the 
series. Slightly globular or squared skulls 
were demcnstrated in less than 3 per cent 
of the cases. Normals could not be differen- 
tiated fram abnormals on the basis of these 
subjective findings. Accentuated bathro. 
cephaly was demonstrated in 6 patients 
with Araold-Chiari H malformation, 1 pa- 
tient with Arnold-Chiari HI malformation, 
and 1 ef 3 patients with communicating 
hydrocephalus. Mild bathrocephaly was 
demonstrated in 4 patients with Arnold- 
Chiari II malformation, 2 patients with 
chronic subdural hematomas, 2 patients 
with Dandy-Walker cysts, 1 patient with 
macroencephaly, 1 patient with a foramen 
of Monro obstruction and in 3 normal pa- 
tients. Xo severe bathrocephaly was dem- 
onstrated in a normal patient in this series. 


THICKENING OF THE DIPLOE-—- 
POSTVENTRICULAR SHUNTING 
Data were not collected referable to this 
particular finding; nevertheless, thickening 
of the c:ploe was definitely demonstrated 
in at least 2 cases which were shunted, and 
premature closure of the sagittal suture was 
suggested in 1 of those patients. 


DISCUSSION 

For tae purpose of presenting this mate- 
rial, a definition for the term "hydrocepha- 
lus” was created. Numerous definitions ap- 
peared :n the literature,? and, as is sug- 
gested by at least 1 author, the term hydro- 
cephalus is confusing? Some definitions 
are too :nclusive or too exclusive and most 
indeed ire confusing. The definition. sug- 
gested by this writer considers hydrocepha- 
lus “a condition existing within the cranial 
vault dse to an abnormal state of cerebral 
spinal Suid. This state may be associated 
with mechanical obstruction, overproduc- 
tion or diminished absorption of cerebral 
spinal duid, and may be created by bio- 
chemical, anatomic, metabolic, neoplas- 
tic, inflammatory, traumatic, or degenera- 
tive processes. The intracranial pressure 
may be normal, increased, or decreased.” 
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Although this definition may Bond inclu- 
sive, it allows within its framework ail the 
matena] herein presented and any enipe 
ing head which is generally initially con- 
sidered a hydrocephalic head. 

The method of the skull evaluation 
seemed the most appropriate and useful 
way of evaluating and presenting the plain 
film skull roentgenographic changes of hy- 
drocephalus. That it is in good part subjec- 
tive cannot be denied, but if one observer 
evaluates all the material, the likelihood of 
the subjective analysis yielding significant 
comparative data is greater than if mul 
tiple observers compile the data. The au- 
thor was responsible for collection of all 
data in this series. In those facets of the ex- 


amination, where specific or direct mea- 
surements were made, the data become ob- 
jective. 


The number of cases in the entire series 
and in any one particular group may not 
allow a significant statistical analysis. If 
that is the case, the material is eT 
only to suggest trends and possib ly to in- 
dicate specific findings in the plain film 
skull roentgenograms of normal and hydro- 
cephalic patients. It is hoped that when the 
series becomes larger a highly informative 
statistical analysis can be reported. 

Sutural diastasis is noted to occur in nor- 
mal patients, in patients with a rapidly en- 
larging head from increasing intracranial 
pressure and in instances where there is no 
significant intracranial pathologic process, 
such as in the "deprivation dwarfism syn- 
drome.” None of the latter type patient 
was present in this study. If diastasis of the 
sutures Is severe, it must be considered ab- 
normal at any age. The results noted above 
suggest the value of close observation of the 
degree of diastasis of the sutures and the 
age at which the patient presented for 
evaluation. Obviously, the positive findings 
were the first reported findings and it is sug- 
gested that the roentgenograms were ob- 
tained soon after the clinical suspicion of 
hydrocephalus was observed. This pre- 
cludes a comment on the rate of develop- 
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ment of any one of the abnormal findings, 
but the implication of all the collected data 
indicates that the voungest patients mani- 
testing severe diastasis of the sutures have 
hydrocephalus on the basis of aqueduct 
stenosis and Arnold-Chiari malformations. 
That all patients with aqueduct stenosis 
need not have clinical manifestations this 
early or indeed even in adult life is evident 
on the basis of this analvsis and the litera- 
ture. In this series almost all of the Arnold- 
Chiari malformations showed signs and 
symptoms before 2 months of age, the ma- 
jority between 7 days and 1 month of age. 
Those patients developing hydrocephalus 
between 1 month and 1 vear included 
large group which can be observed in Fig- 
ure 7. If severe diastasis is present almost 
any etiology for hydrocephalus is suspect. 
It is of interest that patients with hydran- 
encephaly (no significant supratentorial 
brain parenchyma development) had marked 
diastasis of the sutures and, as noted below, 
significant bulging of the fontanel. These 
findings were present in a case reported by 
Calenoff and in a series of patients noted 
by Hamby eż a. ^ 

As would be expected, those patients with 
tumors as the etiology of the hydrocephalus 
can be found at any age and have diastasis 
of the sutures to a severe degree at the same 
time and with the same frequency as tu- 
mors are Ds in childhood. 

Clinically a "full" fontanel (z.e., a bulg- 
ing PD. may cause suspicion of an in- 
tracranial problem such as developing hy- 
drocephalus. If the infant is placed in the 
upright position and the fontanel remains 
bulging, itis considered especially alarming. 
Reasoning from clinical observations sug- 
gests that, if the patient is in a dependent 
position and the fontanel is bulging, the 
latter may be explained on the basis of 
position alone. When roentgenograms were 
obtained during the investigation of the pa- 
tients in this series, most of the patients 
were roentgenographed in the prone or 
supine positions. By virtue of the clinical 
situation noted above it would seem rea- 
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sonable to expect fontanel bulging on the 
lateral skull roentgenograms in normal pa- 
tients. There is a strong suggestion in this 
study that patients who are normal never 
manifest any significant bulging of the ton- 
tanel, even when in a dependent position. 
The corollary of this roentgenographic find- 
ing would suggest that if moderate or severe 
bulging of the fontanel is present, that situ- 
ation must be considered definitely patho- 
logic until proved otherwise. Although more 
data are necessary before one can state that 
a neurologic or roentgenographic i investiga- 
tier. for intracranial pathology is indicated 
on the basis of a bulging fontanel alone, 
certainly the finding is at least str ongly sug- 
gestive of a pathologic state. 

A local increase in size of any one par- 
ticular portion of the skull apparently sug- 
gests pathology to some authors.?. 1927 AL 
though this may be the situation in the 
older child, it apparently is of no significant 

"alie except for the posterior fossa. The 
fincings of a shallow posterior fossa as in- 
dicated by a low P.F.I. (below 0.25) may 
be a valuable sign in Een skull 
roentgenograms in children with possible 
hydrocephalus. They may also be useful in 
differentiating one abnormal hydrocephalic 
state from another. Again the data are in- 
conclusive due to the paucity of cases in 
any one particular group, but the method 
is simple to apply and may later prove to be 
a useful measurement. 

As stated above, the value of measuring 
the anterior fossa or the height of the an- 
ter or fossa relative to the entire length of 
the skull was useless in a positive sense. 
Nevertheless, one can appreciate from this 
study that a normal-shaped skull, as well 
as an abnormal-shaped skull, can harbor 
significant intracranial pathology. The 
shzpe of the frontal bone suggests the same. 
The exception to the frontal bone shape is 
the frequency with which a flat frontal bone 
is found in association with the Arnold- 
Chiari II malformation. This is of little 
help, however, since most Arnold-Chiari II 
malformations have other distinguishing 
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findings in the spine. A flat frontal bone 
may alse be found in normal patients. 

The degree to which the parietal bones 
thin, in part, is dependent on the rising in- 
tracranial pressure. The bone may be thir 
for other reasons, however. 'These include 
changes affecting the metabolism of the 
bone such as in cretinism, hypophospha. 
tasia, he perp: arathyroidism, osteogenesis 
imperfecza, and in the hyperostoses of bone 
development where the etiology is not 
clearly defined. 

Parietal thinning is frequently found, buz 
not always present, in the hydrocephalic 
patient. It seldom occurs in a normal pa- 
tient. 

Much has been written on Lücken- 
schüdel. It is the author's opinion tha: 
severe Lückenschádel seldom occurs in an 
otherwise normal skull. In. general, it 15 
found in association with significant cranial 
dysplasia, premature closure of the sutures 
and in tkis series (where hydroceph alus was 
the primary consideration) in patients with 
Arnold-€hiari ĮI and IH malformations. I: 
was not noted in the normal group in this 
series or in a much larger series reported 
by Shopfrer e£ al?* It is of interest that 
Lückenschádel disappears spontaneously, 
as early as 2 weeks in this series, and wil 
eventu disappear regardless of the 
status cf the intracranial pressure or prc- 
cess. 

The beaten silver appearance has re 
ceived much attention in the literature. It 
may be caused by the growing brain and 
the pulsations of the brain against the in- 
ternal t. ble of the skull. Some authors feel 
that there is a positive correlation betweea 
the growing brain, intracranial pressure and 
the digital impressions; other authors be- 
lieve that there is no relationship betweea 
childhoed convolutional skull markings 
and intracranial pressure.'® 

More than likely there are numerous fac- 
tors affecting the skull which could account 
for the keaten silver appearance. These fac- 
tors include the rate of growth of the braia 
and the time at which the sutures unite. 
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These 2 dynamic factors interrelate in such 
a way that digital impressions (beaten sil- 
ver appearance) may be absent or profound 
and still be within a normal range for the 
growing cranium. The author feels that the 
beaten silver appearance must be con- 
sidered normal, unless there is some other 
significant clinical or roentgenologic evi- 
dence of intracranial hypertension. 

The difference between the Lückenschá- 
del deformity and the beaten silver appear- 
ance may be difficult to establish roent- 
genographically. In general, Lückenschádel 
has disappeared by 8-12 months of age" 
and is seen more frequently in the neonatal 
period of life. The beaten silver appearance 
is generally not visualized until after 3 
years of age, unless there 1s premature 
synostosis of the sutures. Lückenschádel 
has hypoplastic bone creating the patho- 
logic thinness? (albeit self-corrective), 
whereas the beaten silver bone is locally 
thin but otherwise normal. 

Sellar changes in association with the hy- 
drocephalic skull are generally noted in the 
older patients, when the sutures are close 
to fusing or have fused. This is true of 
changes about the sella involving the clin- 
oids and the clivus. In this series of patients 
little can be noted from evaluating the 
sella. Evaluation of that structure with the 
intention of differentiating normals from 
abnormals or abnormals from each other ts 
fruitless in the younger age. Others have 
called attention to the minor sellar changes 
in the younger patient with intracranial 
pathology.'^ Some authors have called 
attention to the ballooning of the sella 
noted in patients in whom the third ven- 
tricle enlarges? and in some forms of com- 
municating hydrocephalus.'® A “generous” 
sella was noted in an 11 month old patient 
in this series with communicating hydro- 
cephalus. There was a suggestion that a few 
patients evaluated in the series may have 
demonstrated some demineralization of the 

clivus. These were older patients (about 5 
years of age) and may indeed have been re- 
flecting a change of the bone at the base of 

the skull in association with their intra- 
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cranial problem. It is believed by the au- 
thor and others? that specific evaluation of 
the sella and the sellar bony structures 
should only be attempted after cone-down 
views or special views have been obtained 
for that purpose. Slight rotation of the 
skull on a large film can create artifactual 
changes and causes misinterpretation of the 
status of local structures. 

Evaluating the shape of the skull in this 
series was of no value. A marked convexity 
to the frontal bone, as noted in the litera- 
ture,!? was not found in any patient with 
hydrocephalus. The square-shaped skull re- 
ported in Dandy-Walker cysts!® was not 
found in those patients in this study but 
was noted in a few normal patients. No 
plagiocephalic skull or skulls with local 
thinning were noted in the series. That 
local thinning of the skull and plagiocepha- 
lic skulls may suggest some intracranial 
process is not argued. In general, however, 
the shape of a symmetric skull affords little 
information as to the intracranial process. 
In this series bathrocephaly presenting in 
severe form was more frequently found in 
the Arnold-Chiari malformations than in 
any of the others. It was less frequently 
found in normal patients and was never 
found in this series in a severe form in a nor- 
mal patient. The significance of bathro- 
cephaly remains in doubt, but the results of 
this investigation suggest that if severe 
bathrocephaly is present, intracranial pa- 
thology will frequently be found in associa- 
tion. 

The changes in the skulls of patients with 
ventricular shunts have been described in 
the literature??? and were noted in a few 
of those patients in this series. Thickening 
of the dipole as a response to rapidly 
duced intracranial volume and/or pressure 
was noted. Some suggestion of premature 
closure of the sutures was also demonstrated 
in at least 2 of the patients, That thickening 
of the diploe from other causes can mimic 
the changes in the skulls of patients who 
have received ventricular shunts has been 
documented,® and has been noted by the 
author on frequent occasions even in nor- 


re- 
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mal patients where the thickening of the 
skull was considered familial. 


CONCLUSION 


The plain film roentgenographic investi- 
gation of the skull in infants and children 
can reveal the presence of intracranial pa- 
thology. The exact nature of the process 
can be defined with high correlation in some 
instances, be strongly suggested in others 
and alert the observer to the likely process 
in many instances. 

The analysis of the 154 patients included 
in the study suggests that the most valu- 
able information on 4 plain skull roentgeno- 
grams is derived by evaluating the degree 
of sutural diastasis and the degree of the 
bulging of the fontanel, measuring the 
posterior fossa index (P.F.I.), noting the 
presence or absence of severe Liickenscha- 
del and possibly the degree of thinness of 
the parietal bones. Of interest, but of less 
importance, are the changes in the frontal 
bone, especially if very flat and foreshort- 
ened, and the presence of severe bathro- 
cephaly. Less rewarding when attempting 
to define the nature of the intracranial pro- 
cess are the status of the sella, clinoid and 
clivus (referring particularly to the infant 
and young child), and the over-all shape of 
the skull, if symmetric. 


SUMMARY 


The plain film skull roentgenograms of 
154 infants and children were evaluated. 
Ninety-five patients with hydrocephalus, 
of known etiology, had various changes 
which were noted and tabulated or mea- 
sured. The nature of the change, accepted 
as created by the pathologic intracranial 
process, was determined as present or ab- 
sent in the normal series of patients as well. 

Criteria were established by which the 
abnormal skulls could be differentiated 
from the normal skulls, the abnormal skulls 
could be differentiated from each other, and 
which would allow clues as to the specific 
nature of the intracranial process. 

It was found that some of the developed 
criteria were of interest, but offered little 
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contribution to accurate interpretation of 
the cause of hydrocephalus. Other estab- 
lished criteria helped considerably in defin- 
ing the exact nature of the intracranial pro- 
cess. 

These criteria and the plain film roent- 
genograpkic changes of the skull are dis- 
cussed. 


Departmen: of Pediatric Radiology 
Michael Reese Hospital 
Chicago, Il! nois 60616 
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EVALUATION 


OF THE CHANGES OF CEREBRO- 


SPINAL FLUID MOVEMENT ASSOCIATED WITH 
MENINGITIS: A CISTERNOGRAPHIC ANALYSIS* 


By ERNST-PETER STRECKER, M.D.,f and A. EVERETTE JAMES, JR., 


Sc.M., M.D.i 


BALTIMORE, MARYLAND 


OCUMENTATION of changes of flow 

and distribution of the cerebrospinal 
fluid (CSF) by injection of a radiopharma- 
ceutical into the subarachnoid space has 
proved to be useful in evaluation of various 
neurologic disorders.??.51—* A number of 
acute and chronic diseases alter the CSF 
space and pathways of CSF movement. 
Subarachnoid hemorrhage is probably the 
most common of these. The cisternographic 
pattern following subarachnoid hemorrhage 
has been analyzed by Rudd and Nelp." 

This report describes a number of pa- 
tients observed at the Johns Hopkins Hos- 
pital with abnormal cisternograms follow- 
ing the onset of meningitis. The CSF flow 
patterns in the acute, subacute, and chronic 
phases were Sende Cases with meningitis 
have been reported within other series of 
cisternograms,*/* but no temporal se- 
quence studies or analvsis of these patients 
as a group could be found. 

Ten patients with meningitis underwent 
uw ede (cerebrospinal fluid imag- 
ing). The results of these examinations are 
analy - and correlated with other neuro- 
radiologic studies. Also, the cisternographic 
indications and potential value of predict- 
ing patients who may benefit from CSF 
diversionary shunt therapy will be dis- 
cussed. 


MATERIAL AND METHOD 


All patients were documented to have 
meningitis by laboratory determinations, 
physical examinations and clinical histories. 
The majority of patients were in the sth 
and 6th decades of life, but 3 were infants 


who suffered from acute Hemophilus influ- 
enzae mer nzitis. All adults had chronic or 
recurrent meningitis of various etiologies 
(Tables z1). 

The restine method for cisternography 
in our laboratory consists of a lumbar sub- 
arachnoid injection of an appropriate ra- 
diopharrazceutical chosen on the basis of 
safety am physical properties.” Images 
are made in the anterior, posterior and 
lateral positions at 2, 6, 24 and 48 hours 
Occasionzilv, 72 hour studies are obtained. 

The rermal progression of the radio- 
pharmaceutical is from the lumbar area to 
the basa! cisterns and then through central 
and perivaeral pathways to the parasagittal 
region. Xo ventricular entry of the radio- 
pharmaceutical should be present. Para- 
sagittal eencentration occurs normally with- 
in 24-48 aours. 

Abnomaal flow patterns consist of: (1) 
cessation of radiopharmaceutical move- 
ment at a point of obliteration of the CSF 
space; (2) entry of the radiopharmaceutical 
into the lateral ventricles with clearing by 
24-48 hours (communicating hydrocepha- 
lus); (3; ventricular entry of the radio- 
pharma: ceutical without clearing (stasis); 
zed collection of radiophar maceu- 
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SUMMARY Of THE FINDINGS IN MENINGITIS 











| Ventricular entry | Angiography: hydro- 


_ Ventricular entry | Angiography: 


Results after CSE 
Diversionary 
Shunting 


Neuroradiologic 
Examinations 





Moderate improve- 
ment 
No shunt procedure 


cephalus and arteritis 
Angiography: hydro- 
cephalus and arteritis 
hydro- 
cephalus and arteritis 





No shunt procedure 


| Angiography: normal — No shunt procedure 


No shunt procedure 







Pneumoencephalogra- | No shunt procedure 
+ - i 

phy: communicating 

hydrocephalus 





Pneumoencephalogra- | Improvement 


phy:communicating | 
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Fasie H 
Type of Meningitis c sternography 
Pattern 
Acute | Hemophiius influen- 
Meningitis age, child with stasis 
| Hemophilus influen- Ventricular entry 
zae, child with clearing 
| Hemophilus influen- 
|o zae, child wath stasis 
Subacute | Aseptic meningitis Normal 
Recurrent | of unknown origin | 
Meningitis | Gram positive Dip/o- Normal 
| cocci due to CSF | 
| fistula ! 
| Diplococcus pneumo- | Ventricular entry | 
niae due to CSF | — with clearing 
|o fistula | 
TEC Sc or eee Ms ot CR 
Chronic | Mycobacterium tuber- Ventricular entry | 
Meningitis eulosis | with stasis 
i 
jy 


with stasis 


Í i 


Escherichia coli due | Ventricular entry | 
: ] . | 

wth clearing — | 
| 


to osteom velitis 





tical outside the ventricular system; amd (5) 
generalized delay in radiopharmaceutical 
flow. 

Pneumoencephalographies (PEG) for 
evaluation of shape and size of the ventricles 
and the presence of air over the cerebral 
convexities were performed in 5 patients. 
The size of the ventricles was measured in- 
directly by right retrograde brachial arterio- 
grams in 4 patients and bv an echoen- 
cephalogram in 1. One patient with a nor- 
mal CSF imaging study had no additional 
neuroradiologic examinations. Thus, all 
patients except 1 had confirmatory evi- 
dence of the validity of the findings at 
cisternography. 

RESULTS 


Four patients manifested the clinical 
signs and symptoms of "normal pressure" 


hydrocephalus 


| Mycobacterium tuber- | Ventricular entry | Pneumoencephalogra- | Improvement 

| culosis |o wth clearing | phy: communicating 

| i | hydrocephalus 

| C. neoformans | Ventricular entry | Pneumoencephalogra- | No shunt procedure 


phy: communicating 
hydrocephalus 











Pneumoencephalogra- | Improvement 
phy: communicating 
hydrocephalus 
hvdrocephalus.^? In 4 patients a CSF 


diversionary shunt was 
had a shunt revision. 
Of the 5 patients studied by pneumo- 
encephalography, all had abnormal findings. 
They demonstrated marked enlargement of 
the ventricles; especially of the frontal 
horns. In 4 of the PEGs, no air could be 


performed and 2 


Tase HT 


BACTERIOLOGIC DIAGNOSIS OF MENINGITIS 





2. Mycobacterium tuberculosis 

3. Diplococcus pneumoniae 

4. C. neoformans 

&. Escherichia coli osteomyelitis 

6. Gram positive Diplococci 
{not able to culture) 

7. Recurrent meningitis of unknown origin — 1 


web Ao ed mA b) Duy 
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made to flow over the convexities of the 
brain and in 1 case it was diminished. 
When air did pass over the convexities, no 
dilatation of the sulci was seen. One patient 
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Two o che 10 patients had a normal CSF 
imaging study. One of these had an aseptic 
recurren? meningitis of unknown origin for 
2 months. His cerebral arteriogram showed 






no evideace of hydrocephalus. The second 








investigated by echoencephalography and 
2 with only a right retrograde brachial patient presented with recurrent meningitis 
arterogram had e ious signs of enlarged on 7 seperate occasions in the past 8 vears. 
ventricles. The merigitis was caused br gram posi- 








9 


L A 61 year old male with chronic C. neoformans meningitis. of several months’ duration and clinical 
PU consistent with "normal pressure" hydrocephalus. 

) Left lateral and (B) posterior views of 4 hour cisternogram show entry of the radiopharmaceutical 
into m ventricles. (C and D) There is stasis at 48 hours, altheugh detail is suboptimal (Tc albumin). 














Vic. 1. (E) Pneumoencephalogram demonstrates the 
enlarged lateral ventricles and diminished air 
within the sylvian fissures as well as over the 
convexities of the brain. These pneumoencephalo- 
graphic findings are characteristic of those associ- 
ated with the clinical syndrome of "normal pres- 
sure" hydrocephalus. 


tive Diplococct which could not be cultured. 
On his last admission a cisternogram for 
evaluation of a CSF fistula was positive. 

In 8 cases, communicating hydrocephalus 
with entry of the radiopharmaceuticzl into 
the ventricles was observed (Fig. 1-4). 
There was stasis of the radioactivity within 
the ventricles at 24 hours without distribu- 
tion over the convexities in 4 of the 8, 
(Fig. 1, 4-D). In the other 4, radiopharma- 
ceutical entered the ventricles on the 2 and 
6 hour studies. The radiopharmaceutical 
cleared from the ventricles and was ob- 
served over the cortex of the brain on the 
24 hour images (Fig. 2, .7- D). 

In the cases of acute meningitis prompt 
ventricular entry of the radiopharmaceu- 
tical was noted (Fig. 3). There was “stasis” 
at 24 hours in 2 patients. One underwent 
surgery with a CSF diversionary shunt re- 
sulting in moderate improvement. 

'The patients with CSF fistula showed 
both normal and abnormal cisternograms. 
In an uncomplicated fistula a normal cis- 
ternogram was seen. The diagnosis was 
made by counts of radioactivity on cotton 
swabs placed in the nasal area. The other 
patient had a subsequent subarachnoid 
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hemorrhage due to trauma. He had an ab- 
normal cisternogram with ventricular entry 
(Fig. 4, Æ and B). 

In the patients with chronic meningitis, 
several patterns were seen. All displaved an 
abnormal pattern but not all had "stasis" 
at 24-748 hours (Fig. 1; 2; and 4). Thus, no 
predictable cisternographic pattern was de- 
tected in patients with meningitis. 


DISCUSSION 


Obstructive noncommunicating hvdro- 
cephalus is one of the complications of 
acute meningitis which is often due to in. 
flammatory adhesions in the cerebello- 
medullary cistern obstructing the outflow 
of CSF from the fourth ventricle. Since 
the CSF is normally absorbed in the para- 
sagittal area by arachnoid villi its normal 
absorption is thought to be altered either 
indirectly by obstruction of the upward 
passage over the cerebral hemispheres or 
directly blocked in the area of absorption. 
Obstruction of the pathways of the CSF by 
inflammatory involvement of the arachnoid 
villi and obliteration of the subarachnoid 
space in the parasagittal area after healing 
are the probable causes of communicating 
hydrocephalus in meningitis. 

If the parasagittal region (arachnoid 
villi) is not available for CSF absorption, 
then there may be transependymal migra- 
tion of the CSF in the ventricular area. 
Milhorat ef 2/75 have shown transependv- 
mal migration of the radiopharmaceutical 
injected into the ventricle in experimental 
obstructive  noncommunicating hydro- 
cephalus. This mechanism mav also prevail 
in patients with enlarged ventricles and in- 
flammation over the cerebral cortex or in 
the parasagittal region. 

The ventricular entry of radiopharma- 
ceutical in communicating hydrocephalus 
is not completely understood. It may be ex- 
plained by a reversal of the CSF flow into 
the ventricles caused by absorption through 
the enlarged surface in ventricular dilata- 
tion, and not by diffusion into dilated 
spaces or decrease of production of CSF in 
the ventricles."?-!6 These alterations of the 
dynamics of the CSF movement can be 
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Fic. 2. A 65 year old male with an E. coli osteomyelitis of the cervical spine 13 months prior to admission. 
The patient had subsequent meningitis, mental deterioration (dementia) and ataxia. 
(4) Right lateral and (B) anterior cisternographic views show-entry of the radiopharmaceutical into the 
ventricles at 3 hours. (C and D) There is partial clearing at 24 heurs. 


documented by cisternography, which al- 
lows identification of the cisterns and 
ventricles. 

In obstructive hydrocephalus no radio- 
pharmaceutical can enter the ventricular 
system from a lumbar subarachnoid injec- 
tion. A CSF movement pattern very similar 


to that seen in normal individuals will be 
present. in normals, CSF outflow from the 
ventricles probably prevents entry of the 
radiopha-maceutical into these spaces.5511.12 

Documentation of specific obliteration of 
the subarachnoid space and, therefore, ces- 
sation of CSF movement was demonstrated 


vna 








Fic, 2. (E) Pneumoencephalogram demonstrates en- 
largement of the anterior horns of the lateral ven- 
tricles, increased amount of air within the basal 
cisterns, and diminished air over the cerebral con- 
vexities and in the parasagittal area. 


in 2 patients. Ventricular stasis which cor- 
related with absence of air over the con- 
vexities of the brain was present on the 
pneumoencephalogram in 2 patients. They 





Fic. 3. An 18 month old male with acute H. influenzae 
meningitis. 

The 6 hour study (right lateral scintilation 
camera image) of the cisternogram documents 
entry of the radiopharmaceutical into en'arged 
ventricles. There was partial clearing of the radio- 
pharmaceutical by 24 hours. À right retrograde 
brachial arteriogram demonstrated narrowing of 
both internal carotid arteries with complete occlu- 
sion of portions of the right middle and anterior 
circulation. 
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both presented symptoms of "normal pres- 
sure” hydrocephalus. One had tuberculous 
meningitis and was neurologically im- 
proved after a CSF surgical shunt proce- 





Fic. 4. A 22 year old male with post-traumatic cere- 


brospinal fluid fistula due to a gunshot accident 7 
years previously. This patient's course has been 
complicated by a recent subarachnoid hemorrhage. 
He has had 7 episodes of recurrent meningitis with- 
out developing symptoms suggestive of "normal 
pressure" hydrocephalus. 

(4) Lateral cisternogram demonstrates early 
entry of the radiopharmaceutical into the ven- 
tricles; especially the enlarged right lateral ven- 
tricle. This is seen at 4 hours. (8) Posterior view 
shows partial clearing on the 24 hour study. More 
radioactivitv is present over the right hemisphere 
than the left, suggesting a partial obliteration of 
the left CSF space. (The print of B is reversed.) 
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dure. Once a cyst-like lesion developed at 
the distal end of the shunt catheter in the 
left apper quadrant of the abdomen, oc- 
clud:ng outflow of the shunt and compress- 
ing the stomach and transverse colon. The 
shurt was occluded several times, but his 
symptoms always disappeared after shunt 
revision. 

One child with Hemophtlus influenzae 
merangitis and ventricular stasis of radio- 
pharmaceutical had a shunt procedure and 
improved moderately. However, additional 
bram damage caused by arterial spasm and 
arteritis (documented by angiography) 
resulted in neurologic deficits that pre- 
cluced evaluation of improvement due to 
the shunt. 

Cf the 4 patients with ventricular entry 
of radiopharmaceutical and clearing, 3 had 
pneamoencephalograms. In 2 patients, the 
ventricles were only moderately enlarged 
anc in the others, no air or diminished air 
in the parasagittal area was seen. Both 
patents had symptoms characteristic of 
normal pressure hydrocephalus (NPH) 
wh ca disappeared after shunting. A third 
patient had a traumatic CSF fistula and 
secondary recurrent Pueumococcus menin- 
git's, Subsequently he had a post-traumatic 
subarachnoid hemorrhage but did not 
develop symptoms related to NPH. His 
cisernogram and PEG documented asym- 
metric enlargement of the lateral ventricles 


affected hemisphere was diminished, but 
was normal over the contralateral side. 

This analysis seems to support the con- 
cept that the CSF imaging studv is more 
relable in documenting CSF movement 
over the cerebral convexity than pneumo- 
encephalography, since it is sometimes 
dificult to advance air over the cerebral 
convexities during pneumoencephalogra- 
phy in normals. 

In another patient with ventricular entry 
and clearing, hydrocephalus was demon- 
strated by echoencephalography and an- 
giegraphy. This patient represented the 
therd case with Hemophilus influenzae men- 
ingitis and did not undergo surgery. His 
course following the meningitis was not as 
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Fic. 4. (C) Pneumoencephalogram shows an intra- 
cranial metallic fragment, enlarged right lateral 
ventricle, and absence of air over the cerebral 
cortex. 


favorable as the patient who received a 
CSF diversionary shunt. From these 3 pa- 
tients ne conclusions can be made, but they 
suggest that CSF shunts may be of benefit 
to patients with hydrocephalus as a com- 
plicatios of their acute meningitis. 

All meningitis patients with symptoms 
of "normal pressure" hydrocephalus im- 
proved with CSF diversionary shunt. Stasis 
of the radiopharmaceutical in lateral ven- 
tricles was not an absolute predictor of 
the efficacy of CSF shunts, as patients with 
ventricalar entry and clearing by 24 hours 
also showed neurologic improvement. 

Cisternography offers a safe, innocuous 
method to evaluate patients if thev have 
neurolozic problems following meningitis. 
This is a reliable method to document ven- 
tricular enlargement as well as the dy- 
namics of CSF movement. Monitoring the 
transfer of radiopharmaceutical from the 
subarachnoid space into the vascular or 
extracelular fluid compartment may allow 
screeniag of patients in the prehydrocepha- 
lus state. 

The fact that patients with ventricular 
entry of the radiopharmaceutical which 
cleared in 24-48 hours improved with CSF 
shunting is contrary to several well docu- 
mented reports in the literature.?? [t may 
be that we examined these patients before 
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the ventricular enlargement became so pro- 
nounced as to produce “stasis.” 

This study does not in any way establish 
the incidence of hydrocephalus following 
meningitis, À prospective study utilizing 
cisternography would be necessary and is 
probably indicated. 


SUMMARY 


Meningitis causes inflammatory changes 
that alter cerebrospinal fluid. absorption 
acutely. Healing with fibrosis can lead to 
localized or generalized obliteration of the 
cerebrospinal fluid space which can also end 
in an absorptive abnormality. The result 
in both instances may be hydrocephalus 
usually of the communicating type. 

The cisternograms, cerebral angiograms, 
and pneumoencephalograms of a series of 
10 postmeningitis patients were analvzed to 
characterize the findings, especially with 
regard to the CSF flow pattern as reflected 
bv cisternography. 

Eight patients had communicating hy- 
drocephalus and 2 showed a normal CSF 
movement pattern. Of the 8 patients with 
communicating hydrocephalus, 4 had stasis 
of the radiopharmaceutical in the ventricu- 
lar area from 24-48 hours after lumbar in- 
jection. This suggests that certain of these 
patients might benefit from a CSF diver- 
sionary shunt. 


A. Everette James, Jr., Sc.M., M.D. 
Department of Radiology 

The Johns Hopkins Hospital 
Baltimore, Maryland 21205 
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FOLLOW-UP AIR STUDIES ON PATIENTS WITH 
VENTRICULO-ATRIAL (V-A) SHUNTS* 


REFERENCE 


By T. EL GAMMAL, M.B., Cu.B., D.S., 


TO THE VALUE OF POLYTOMOGRAPHY 


PPR. 


AUGUSTA, GEORGIA 


ESPITE their difficulties and limita- 

tions, ventriculo-atrial (V-A) shunts 
remain the most utilized procedure in the 
treazment of hydrocephalus. They are usu- 
ally maintained for life. Although there 
may be periods of "arrest" of the hydro- 
cephalus, it is believed that the shunt 
showld be maintained indefinitely.” 

For proper assessment and for the detec- 
tion of early complications of the shunting 
procedures, air studies are needed. A 12 
year study by Shurtleff ef alë revealed 
that repeated air studies in patients with 
V-A shunts did not significantly increase 
the incidence of infection. Complete air 
stucies with detailed visualization of the 
midline ventricles have been helpful in the 
diagnosis and management of hydrocepha- 
lus; For over 2 vears we have obtained 
better specific information about the ven- 
tricalar system and the subarachnoid space 
using poly tomography. 

The purpose of this paper is to report our 
observations during a period of nearly 3 
years (1968-1971) of the changes of the 
vent mes system following the shunt pro- 
cedures as demonstrated by air studies. 


MATERIAL AND RESULTS 


Seventy-four patients with hydrocepha- 
ud were studied. All but 4 were under 10 
years of age. Each had one or more follow- 
M air studies during the period of 3 years. 
Twenty-nine patients had cueravencaculir 
obstructive hydrocephalus and 32 patients 
had meningomyelocele or encephalocele. 
Thirteen patients had aqueduct obstruc- 
tien without spina bifida, 3 of these were 
preceded by meningitis. 

Following the shunt operation, decom- 


pression of the lateral ventricles resulted in 

significant reduction in the size of the lateral 
ventricles in over 70 per cent of the cases 
(Fig. 1,.7 and B). In some of these patients 





there was apparent thickening of the sep- 
tum pellacidum (Fig. 1,.7 and B; and 2, .7 
and B). 


Follow-up air studies showed nonfilling 
of previously demonstrated bilateral po- 
rencephalic cysts, and failed to show a cyst 
of the septum pellucidum in 2 patients. 

There was significant decompression of 
the anterior end of the third ventricle with 
residual deformity in some cases. 

There were 3 patients who showed sig- 
nificant regression of the size of the fourth 
ventricle (Fig. 3, .7 and B). These were 
cases of acquired obstruction to the exit 
foramina or the fourth ventricle. In the con- 
genital (Dendy-Walker) tvpe anomaly, fol- 
low-up air studies showed no significant 
change in the size of the huge fourth ven- 
tricle. 

Our srudy showed: (a) 9 patients with 
adhesions within the lateral ventricles, 4 of 
these also kad defects due to partial obliter- 
ation of tke anterior portion of the third 
ventricle; (b) 11 patients showed defects in 
the anterior end of the third ventricle 
mainly involving its infundibular recess. 
and (c) 7 patients developed aqueduct ste- 
nosis, 4 n partial and al complete 
occlüsigis 

During this period we detected 2 pa- 
tients with unsuspected posterior fossa tu- 
mors by this “routine” post shunt follow-up 
ventricu ography. 





DISCUSSION 


The rcer tgenologic changes observed fol. 


* Presented at the Ninth Annual Meeting of the American Society of Neuroradiolozy, San Francisco, California, May 27-29, 1971 
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Vic. 1. C7 and B) Cerebellar dysplasia (Arnold-Chiari malformation) showing marked reduction of the size 
of the lateral ventricles following the ventriculo-atrial (V-A) shunt. Note the apparent thickening of the 
septum pellucidum and the concave upper border of the roof of the anterior lateral ventricles. 





















































Fic. 2. (Z and B) Another case of cerebellar dys- 
plasia. U7) Anteroposterior brow-up view shows 
similar findings to those in Figure 1B. Note the 
residual dilatation of the right temporal horn 
(arrow). (B) Lateral brow-down view shows resid- 
ual dilatation of the poster or part of lateral ven- 
tricle. Air is trapped in a deformed temporal horn 
with a long anterior limb of its knee (arrow). 
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Frc. 3. G4 and B) A reduction in the size of the fourth ventricle fc. owing a V-A shunt is demonstrated in B 
(lower arrow). Note also the acquired aqueduct stenosis (upper arrow). 


lowing the shunt procedures were due to 
deccmpression of the ventricular system 
and the development of adhesions. 

In the majority of patients the decom- 
pression was more obvious in the anterior 
part of the lateral ventricles. The posterior 
areas of the lateral ventricles and the tem- 
poral horns showed varying degrees of re- 
sidual dilatation. This is not unexpected, 
since In infantile hydrocephalus the pos- 
terier lateral ventricles show more dilata- 
tion. Weller ef a/t and Clark and Milhorat! 
described paraventricular tissue destruc- 
tion in hydrocephalic animals. In infants, it 
is pessible that this is due to paraventricu- 
lar «trophy occurring in relation to the pos- 
terier part of the lateral ventricles and the 
temporal horns (Fig. 2, Z and 5). In some 
patients the decompressed temporal horns 
were deformed and showed a long anterior 
limb of their knees (Fig. 2B). In some pa- 
tients, particularly with Arnold-Chiari mal- 
formation, the decompressed anterior lat- 
eral ventricles showed a concave upper 
borcer with pointed corners (Fig. 1, 47 and 
B; snd 24). This appearance may be due 
to the infolding of the thinned out corpus 
callesum, as described by Emery? 

Thirty-one per cent of the present series 
showed various degrees of adhesion forma- 
tion within the ventricular system following 








V-A shurts. The adhesions vary from slight 
defects a ong the tract of the removed ven- 
tricular tibes (Fig. 4) toa marked degree of 
obliteration of the lateral ventricles and 
frontal korns (Fig. 5, Z and B). Polyto- 
mographs was helpful in some cases in dem- 
onstratirz the fibrous septa (Fig. 6) and 
loculation (Fig. 7, Æ and B). Adhesions in 
the third ventricle were mainly in relation 
to the insindibular recess (Fig. 8, 4 and B) 









Tiere are defects in. the lateral ventricle 
z cract of a removed shunting catheter 
(arrows) 














lic. 5. Advanced adhesions in the lateral ventricles 
following V-A shunts in 2 cases. (4) Obliteration 
of the frontal horns (arrow). (B) Severe oblitera- 





tion of the body of the lateral ventricle (arrow). 
and some showed areas of constriction. One 
patient showed what appeared to be an ac- 
quired coarctation of one lateral ventricle 
(Fig. 9). This could be due, in part, to the 
disruption of the ependvma of the lateral 
ventricles observed in hydrocephalas.!:' 
The adhesions may develop between areas 
without ependymal covering following the 
ventricular collapse. The ventricular ad- 
hesions are also, in all likelihood, produced 
by inflammatory changes. 

The acquired aqueduct obstruction is 
probably due to the same etiologv as the 
adhesion in the lateral ventricles. This was 
first reported by Foltz and Shurtleff.” 
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Proper technique, using polytomography 
in the upside-down position for 10 minutes 
or more, has obviated misdiagnosis in a 
number of "apparent" aqueduct obstruc- 
tions (Fig. 10, -f and B; and 11, 4 and B). 
Foltz and Shurtleff found only 3 cases of 
Arnold-Chiari malformation in 17 patients 
with meningomyelocele; this low incidence 
might have been due to apparent aqueduct 
obstruction. 

It is probable that the intraventricular 
adhesions are caused by inflammation as 
well as by destruction of the ependyma 
from increased intraventricular pressure 
before the shunt operation (side supra). 

The inflammation may be partially due 
to hemorrhage and/or foreign body reac- 
tion to the ventricular tube, but the domi- 
nant factor would be infection. Five of our 
patients who developed these adhesions 
following the V-A shunts had obvious in- 
tracranial infections. 

When the literature regarding ventriculi- 
tis and ventricular adhesions in relation to 
the shunt procedures is reviewed, one finds 
a variety of opinions regarding the inci- 
dence of ventriculitis following shunt pro- 
cedures. Small or no incidence of ventricu- 





Fic. 6. Postmeningitic hydrocephalus. Brow-down 
frontal tomogram shows fibrous septa in the left 
lateral ventricle following a V-A shunt. 
































(4) Brow-up anteroposterior projection shows marked re aiction of the anterior part of the latera! 
ventricles with rupture of the septum pellucidum. Residual di atation of both temporal horns is noted. 
Or the left there is a well defined defect (arrow) due to a nonfille. loculated cyst. (8) Another follow-up air 
stedy with tomography shows multiple septa in the dilated left temporal horn, with air filling of the cyst 
wkich produced the defect in the previous study (*). 





























Fic. 8. (4 and B) Brow-up lateral views showing obliteation of the infundibular recess 
of the third ventricle following a V-A shunt (arrow). 
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Fic. g. Anteroposterior brow-up tomogram shows 
acquired coarctation of the right lateral ventricle 
following the V-A shunt, with isolation of the 
upper lateral corner (arrow). 
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lar inflammation and adhesions following 
the shunt operations has been reported ^5 5.9.1 
Tsingoglou and Forrest? showed a rela- 
tively greater incidence of post shunt ven- 
triculitis (19 out of 330 cases). The greatest 
incidence was reported by Lorber. He 
postulated that ventriculitis was one of the 
common causes of death of his patients. He 
also thought that V-A shunt procedures did 
not increase the incidence of ventricular 
infection. This was also the stated experi- 
ence of Crome and Erdóházi^? 

A 12 year study by Shurtleff & al 
showed that the over-all infection rate fol- 
lowing the shunt procedure was 14 per cent. 
This incidence was significantly increased 
when repeated shunt revisions were made. 

Postmortem studies in ventriculitis re- 
vealed adhesions (fibrous septa) in the 
lateral ventricles; these may obliterate the 
cavity of the third ventricle and the aque- 
duct.? Choroiditis was found to be the most 
common change? Lack of communication 
and loculation of the lateral ventricles have 
also been noted." 

















Fro. 10. Apparent aqueduct obstruction. 7) Three minutes in the upside-down position. (B) Eight minutes 
later. Note filling of the low stretched aqueduct and fourth ventricle "cerebellar dysplasia” (arrows). 
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Roentgenologic demonstration of changes 
related to ventricular inflammation and ad- 
hesions rarely has been reported. Leeds and 
Schultz!? showed roentgenologic changes in 
ventriculitis. Salmon reported 5 cases of 
postmeningitic hydrocephalus with adhe- 
sions obstructing the foramen of Monro re- 
sulting in a shift of the midline structures. 
The value of early recognition and opera- 
tive treatment of the intraventricular ad- 
hesions in patients undergoing V-A shunts 
has been emphasized.) 


CONCLUSIONS 


1. The decompression of the lateral ven- 
tricles in hydrocephalic infants is more ap- 
parent in their anterior part. 

2. Intraventricular adhesions may de- 
velep following V-A shunt procedures; in- 
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‘IG. 11. Apparent aqueduct obstruction. Two cases of cerebellar dysplasia showed apparent aqueduct ob- 
struction in the early views. The 10 minute views showed: (7) stretched low fourth ventricle with low 
vermis (lower arrow) and accessory defect in the anterior third ventricle (upper arrow). (B) Air extended 
from the low fourth ventricle filling the dilated central canal "hy. lromyelia" (lower arrow); accessory de- 
fect in anterior end of the third ventricle (upper arrows). 


fection probably plays an important role in 
their formation. They can produce great 
difficulties for further shunt procedures and 
can be dangerous when thev involve the 





foramen c£ Monro with midline shift. 

3. Adhesions within the anterior third 
ventricle should be included among the 
causes of defects in the anterior end of the 
third ventricle. 

4. The diagnosis of apparent aqueduct 
obstructica is made less frequently when 
detailed techniques are employed for air 
studies. 








—— 


SUMMARY 


Seventy-four hydrocephalic patients had 
post shun: follow-up air studies during a 3 
year period, 

The etfect of decompression on the ven- 
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tricular system was studied. Thirty-one per 
cent of this series showed various types of 
intraventricular adhesions. 
Polytomography of the ventriculogram 
was helpful in the demonstration of these 
adhesions as well as in showing the site of 
obstruction of the cerebrospinal fluic. 


Department of Radiclogy 
School of Medicine 
Medical College of Georgia 
Augusta, Georgia 30902 


I am indebted to Dr. W. H. Pool, Jr. for 
his help and advice. Acknowledgment is 
also due to Dr. Marshall Allen for using the 
clinical material of his cases. 
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CEREBRAL ANEURYSMS IN CHILDREN* 


By JOSEPH R. THOMPSON, M.D.,t DEREK C. HARWOOD-NASH, M.B., Cu.B., F.R.C.P.(C) Í 
and CHARLES R. FITZ, M.D.$ 
TORONTO, ONTARIO, CANAD 


( 0 PD intracranial aneurysms 
^ have been reported to account for 1.3 
per cent of such aneurysms of all ages." In 
a series comprised of more than 1,000 pa- 
tients, therefore, the number in the pediat- 
ric aze group will be small. In the future, 
the percentage of aneurysms occurring in 
childhood will be much higher than 1.3 per 
cent as there is a considerable increase in 
the angiographic investigation of children 
with suspected subarachnoid hemorrhage. 
Of the 22 children with aneurysms seen at 
the Hospital for Sick Children since 1950, 
so per cent have occurred in the last 2 
vears. This marked increase reflects the 
changing attitudes toward the safety of 
cerebral angiography and the management 
of suspected nontraumatic intracranial 
hemorrhage. In the same time span during 
which the 22 aneurysms occurred, 58 ar- 
teriovenous malformations were identified. 
Both are a cause of subarachnoid hemor- 
rhage in children. 

Percutaneous femoral catheterization 
techniques employed at the Hospital for 
Siek Children since early 1970, regardless of 
patient size, are quite superior to direct ves- 
sel studies in the approach to the angio- 
graphic evaluation of intracranial hemor- 
rhage. This is due to the ease of obtaining 
multiple selective angiograms from one 
puncture site and the improved roentgeno- 
graphic quality of selective contrast mate- 
rial injections. In addition, examination 
merbidity is lower with proper catheter ex- 
perience. The best example of this ap- 
proach is that of a 2 year old child who 
safely received 5 consecutive femoral cath- 
eterizations in a space of 4 weeks. 











F 
Pediatric Neuroradiologist. 
P 


+ 
+ 
b H a + > B 
§ Pediatric Neuroradiologist. 


CLINICAL MATERIAL 

One-ha:f of the aneurysms occurred in 
the first cecade of life (Fig. 1). Eleven, or 
approximately two-thirds of the 15 con- 
genital aseurvsms occurred in girls. All 3 
traumatic aneurysms occurred in males. 

A significant number of aneurysms in 
children were other than congenital in type. 
Seven of the 22, or approximately one- 
third, were either traumatic, mycotic or 
idiopathic, No atherosclerotic or luetic 
aneurysms occurred. Of the 44 children 
under the age of 17 years reported by 
McDonald and Korb!? in 1939, 34 per cent 
were of mvcotic origin. Contrasted with 9 
per cent meidence of mycotic aneurysms in 
our series. their occurrence has significantly 
decreasec in the antibiotic era. 

The asatomic sites of the congenital 
aneurysms in our series were different from 
those common to adults (Fig. 27. Of the 15 
congenital aneurysms, 6 arose from the in- 
ternal carotid bifurcation. Two aneurysms 
arose from the bifurcation of the basilar 
artery, but 1 of these proved to be mycotic. 
This preeilection for the internal carotid 
artery birurcation in children is substanti- 
ated in a recent report by Patel and Rich- 
ardson,” who described 58 cases of ruptured 
aneurysms in patients under 20 years of 
age, in which 35 per cent arose from the 
terminal internal carotid artery. 

The Zarge aneurysm size was quite strik- 
ing in our series of children. Six of the con- 
genital aseurysms were at least 1 cm. in 
diameter, the largest being 3.5 cm. No con- 
genital aseurysm was less than 5 mm. in 
diameter. Likewise, the angiographic mea- 
surement of 1 of the traumatic aneurysms 
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Fie. 1. Cerebral aneurysms in children. Age of patient and etiologic type. 
was 2 cm. and 1 each of the mycotic and considering their large size. Only one con- 


miscellaneous types was similarly large. 


CONGENITAL ANEURYSMS 


The term congenital has been chosen in 
preference to berry, as in this age group a 
degenerative vascular cause seems highly 
improbable. This term is chosen te contrast 
with the other types in which a pathogenic 
process is known or implicated. It is inter- 
esting that we have failed to identify one 
serendipitous congenital aneurysm in the 
past 1,500 cerebral angiograms in children. 
No aneurysm in this series was discovered 
as an incidental finding at autopsy. Whether 
this kind of aneurysm results from a de- 
velopmental deficiency, an arterial de- 
generation, 
these factors®®%!5 js difficult to explain 


or a combination of both of 


genital aneurysm was associated with any 
significant extracranial abnormality; 4.2., 
polycystic disease of the kidneys? (Fig. 3, 4 
and B). None of the aneurysms was associ- 
ated with an Ehlers-Danlos syndrome;? 
nor with coarctation of the aorta or hyper- 
tension.? 

A 16 year old boy (Fig. 4, £ and B) was 
1 of the 6 children with an aneurysm of the 
internal carotid artery bifurcation, An an- 
giogram was obtained because of sus- 
pected subarachnoid hemorrhage. The 9 
year old boy with a posterior inferior cere- 
bellar artery aneurysm (Fig. 5, 4-D) was 
asymptomatic until he received a blow to 
the right side of his neck 5 days before 
hospitalization. Selective bilateral carotid 
and left vertebral angiography demon- 


Vou. 118, No. 1 Cerebr 
strated marked arterial spasm primarily 
conaned to the vertebrobasilar system. The 
right vertebral artery was not visualized. 











Failure to demonstrate an aneurysm and 
an asymmetric vascular pattern in the left 
cerebellar fossa, together with the clinical 


signs which pointed to a posterior fossa 
abn: ormality, prompted surgical exploration 
left cerebellar hemisphere. No ab- 

ity was found except for cerebellar 
The cerebrospinal fluid was clear. 
dve days later, because of no improve- 








ment in the clinical picture and because of 


developing headaches, air encephalography 
was performed, and was followed by right 
vertebral angiography. Fresh bleeding in 
the cerebrospinal fluid, communicating 
hydrocephalus, and a right posterior in- 
ferier cerebellar artery aneurysm were dis- 
covered. This aneurysm would have been 
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missed wathout total vascular assessment 
and, b dn the right vertebral 
e been visualized at the 
first nen jg zu examination, 


TRAUMATIC ANEURYSMS 

Traumatic intracranial arterial injury 
occurs from direct penetrating i injury, or in 
association with a severe head injury." ? 
The location of traumatic aneurysms is 
generally related to the cirect path of the 
penetrating object, to vascular suspensory 
points of the brain, or vascular contiguity 
to dural ecges. Aneurysms may occur in 
periphera! cortical vessels involved in a 
skull fracture.” Irregular contours and ab- 
sence of a neck are features of these an- 
eurysms. Thickened, thrombosed or calci- 
fied walls are common in the more chronic 
lesions. 











Fic. 


2, Sketch showing origin of the 22 cesehral aneurysms. 
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Fie. 3. 


A tent.pole spike penetrated the left 
orbital roof in an 8 vear old boy, without 
injuring his left eve. Angiography was per- 
formed at the age of 14 vears, because of 
left frontal pain and a pulsating left exoph- 
thalmos. The aneurysm and its calcified 
wall were much larger than the contrast 
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(A) Congenital basilar artery bifur ation anen- 
rysm of large size shown on a selective. vertebral 
angiogram. Marked spasm of the basilar artery 
with an intra-ancurysmal clot. (4) Intravenous 
urogram. Arrows mark enlarged polycystic kidneys. 


lac. 4. (4 and B) Congenital saccular aneurysm arising 
at the left internal carotid artery bifurcation (open 
arrow). Proximal segment of a large central artery 
(arrowhead), off the anterior cerebral artery. 
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filled sac arising from the left anterior cere- 
bral artery (Fig. 6, 4D). 

Another traumatic aneurvsm was pre- 
sumed to result from falcial injury to the 
left pericallosal artery in a 4 month old boy 
(Fig. 7, .4-C). He developed communicat- 
ing hydrocephalus subsequent to head and 
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bods trauma at the age of 2 months. The conjunction with further head trauma. A 
close pericallosal artery-falcial relationship third child with a traumatic aneurysm sus- 
at the aneurysm site may have been accen- tained a nead injury with subsequent tear- 
tuated by an associated hydrocephalus in ing of the supraclinoid part of the left in- 





"C 





Vic. g. Posterior inferior cerebellar artery aneurysm. (4 and B) The initial left vertebral angiograms with 
severe spasm in the terminal left vertebral artery segment (larze arrowhead), without filling of the pos- 
tesior inferior cerebellar artery (p.i.c.a.) or the terminal vertebra: artery on the right. Marked spasm in the 
basilar artery (closed arrow) with opacification of only the rigat posterior cerebral artery (open arrow). 
Displacement of the retromedullary segment of the left pica (small arrowhead). (C and D) Selective 


right vertebral angiograms obtained 12 days later. A proxima: right p.ic.a. aneurysm (arrowhead) was 
well demonstrated. 
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Vic. 6, (4) Plain skull roentgenogram with concentric calcifications (small arrowheads) in the wall of a /ar ge 
traumatic frontal aneurysm. (B) Left internal carotid angiogram in the same patient with filling yi a ee 


irregular saccular aneurysm from the vertical segment of an anterior cerebral artery. 
ments are seen about the thickened aneurysm (arrowheads). (C) 
the left anterior cerebral artery identifying point of origin (arrowhead). 


Arterial « lisplace- 
Late arterial phase with slow run-off in 
(D) Focal anterior cerebral artery 


displacement by the aneurysm mass (arrowheads) with residual arterial opacification on the left. 


ternal carotid artery at the dural margin. 
The aneurysm was discovered 6 vears later 
after a progression of visual loss and the de- 
velopment of calcification of its walls. 


MYCOTIC ANEURYSMS 
Mycotic aneurysms may develop as the 
result of infected cerebral emboli or, al- 
though less common, as a result of a local 
cerebral arteritis from a contiguous focus 
of infection. Aneurysms resulting ‘rom 
cavernous sinus thrombophlebitis, osteo- 
myelitis of the skull and meningitis nave 
been described recently by Suwanwela 


et al?? Three mycotic aneurysms appearing 
in 2 children have occurred in our series 
Ag vear old girl developed sudden ids ol 
consciousness due to a large left frontal in- 
tracerebral hemorrhage. She was under ac- 
tive treatment for subacute bacterial endo- 
carditis, and had had previous cardiac sur- 
gery for congenital subvalvular aortic sten- 
osis. The aneurysm on a branch of the left 
callosomarginal artery (Fig. 8, 7-C) is pre- 
sumed to be due to the subacute bacterial 
endocarditis, with the intracerebral bleed- 
ing due to a rupture of a similar aneurysm. 


Mycotic aneurysms probably occur more 
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frequently than is realized in children with 
congenital heart disease. The aneurysms 
are quite small, and pass undetected be- 
cause they do not rupture and it is sus- 
pected that they heal with antibiotic ther- 
apy. 

Miycotic cerebral aneurysms are more 
likely to occur peripherally than congenital 





anemrysms, but mycotic aneurysms may 
also occur within the circle of Willis; A 2 
year old boy’s complicated clinical course, 
which finally ended in death, probably de- 
veloped from an incompletely treated ear 
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infection. A documented Diplococeus pneu- 
moniae meningitis followed by a bacterial 
endocarditis with blood cultures positive for 
Pneumoccccus preceded cerebral angiog- 
raphy (Fg. 9, 4-F). This was performed 
primarily to exclude, in a desperately ill 
child, an intracranial hemorrhage or ab- 
scess. In addition to a small peripheral 
aneurysm in a branch of the right middle 
cerebral ¢rtery, a progressive enlargement 
of a basilcr aneurysm was demonstrated, in 
spite of entibiotic therapy, until the pa- 
tient's death approximately 1 month later. 


Vic. 7. G1) Four month old boy with en- 
larged head and bilateral parietal frac- 
tures (*). (B and C) A large traumatic teft 
perice llasa! artery aneurysm large arrow- 
head;. Hydrocephalic ventricles shown by 
straightening of the vertical anterior cere- 
bral ertery segments (open arrow), widen- 
ing o the pericallosal artery sweep (small 
arrowheads) and lateral displacement and 
stretching of middle cerebral arteries 

(closed arrows). 
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Fic. 8. C4) Left frontal mass demon- 
strated on left internal carotid angio- 
gram by a round shift of the anterior 
cerebral arteries (large arrowheads), 
lesser lateral displacement of the syl. 
vian arteries (small arrowheads), and 
stretching of  frontopolar arterial 
branches (*) of the anterior cerebral 
artery about the mass. (B and C) 
Magnification lateral angiogram with 
small irregular mycotic aneurysm (open 
arrow) arising from a branch of the 
callosomarginal artery and persisting 
into the venous phase (C). 
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Fre. 9. Two year old boy with mycotic aneurysms. (A) March 22 
basilar bifurcation aneurysm (arrowhead). (8) March 27. Mag 
and enlargement of the aneurysm with marked vertebrebas 
oblique to the opposite side shows the irregular contours of = 


faintly opacified loculation (arrowhead). 


Serial angiograms were obtained to deter- 
mine regression of the arterial spasm but 
unfortunately there was further deteriora- 
tion prior to each decision for surgery. The 
basilar aneurysm was proved to be mycotic 
on postmortem examination, 


MISCELLANEOUS ANEURYSMS 

A 7 year old boy with spastic diplegia 
since birth had an arteriogram 7 days after 
a head injury because of a subarachnoid 
hemorrhage (Fig. ro, Æ and B). A left 
lenticulostriate artery aneurysm remained 
unchanged on a repeat angiogram ob- 
tained 7 days later. A focal asymmetric 


elevation of the transverse portion of the 
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Left vertebral angiogram shows a small 
sheation oblique left vertebral angiogram 
a spasm. (C) March 27. A magnification 
Ae aneurysm to better advantage with a 









left middle cerebral artery was observed, 
but the basal cisterns appeared normal on 
air encephzlography. He improved and was 
discharged 2 weeks later with a slight resid- 
ual right ficial weakness. An aneurysm on 
an ascending frontoparietal branch of the 
right maddle cerebral artery was demon- 
strated ma 10 vear old boy who was also 
suspected of having a subarachnoid hemor- 
rhage (Fig. 11, 4-C). The size and pe- 
ripheral location are most unusual for a 
congenital aneurysm, and a mycotic cause 
was suspected. The patient continued to 
bleed, deteriorated rapidly and no autopsy 
was obtzined. The etiology of these 2 un- 
usual aweurysms is unknown. 


7 


t3 








Vic. 9. (D) April 7. Oblique magnification 
left vertebral angicgram; less arterial 
spasm is present, but with further aneurys- 
mal growth. (E) Apri 15. Some persisting 
arterial spasm and fu-ther aneurysmal en- 
largement. Improvement in posterior fossa 
circulation. (F) Small peripheral mycotic 
aneurysm visualized again on a repeat 
right carotid arteriogram (open arrow). 
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Fic. 10. G4 and 8) Idiopathic lenticulostriate artery an- 
eurysm. Left carotid angiograms demonstrate an 
idiopathic anearysm on a lenticulostriate branch of 
the left midcle cerebral artery (large arrowhead). 
Unexplained asymmetric humping of the transverse 
segment of the left middle cerebral artery is also pres- 








A 9 month old girl was suspected of an 
unusual brain stem lesion with cerebellar 
and multiple cranial nerve signs. A large 
ameurysm arose from a prominent branch 
of the left posterior cerebral artery. This 
ameurysm emptied through a small connect- 
ing vessel into what is believed to be a dila- 
tation of the vein of Galen (Fig. 12). Both 
aneurysmal sacs were similar in size, had 
arterial walls, were smoothly contoured, 
were located in the cistern of the great 
vein of Galen, and their configuration was 
not at all typical of the appearance of vein 
of Galen arteriovenous malformations. Sev- 
eral angiograms failed to identify the deep 
cerebral venous system and the straight 
sinus. The proximal feeding artery was 
chpped and the patient improved. 


CONCLUSIONS 


1. One-half (11) of 22 intracranial an- 
eurysms in children occurred in the first 
decade of life. 

2. The aneurysms in these children were 
surprisingly large when identified by an- 
geography. 

3. The only site of any frequency among 
tie 1§ congenital aneurysms was the in- 


ent (small arrowk eads). 


ternal czrotid artery bifurcation, 

4. Nancongenital aneurysms comprised 
approxenatelv one-third of the series. 

s. One-half of the children with an- 
eurysms admitted to the Hospital for Sick 
Children since 1950 have been discovered 
in the last 2 years. This is due to an aggres- 
sive Investigation of subarachnoid hemor- 
rhage in children by early and complete 
cerebral angiography. 

6. Cemplete selective percutaneous fem- 
oral catheter cerebral angiography, rather 
than retrcgrade brachial or direct carotid 
angiography, must be performed on these 
children. A satisfactory diagnosis with an 
accurate demonstration of a cerebral aneu- 
rysm is otherwise most difficult in. these 


children. 


SUMMARY 


This group of 22 children has illustrated 
the unssual nature of congenital and ac- 
quired cerebral aneurysms versus those 
found ir adults. 

The :dentification of cerebral aneurysms 
in the first decade of life has resulted from 
the increased use of cerebral angiography in 
children. 


J. R. Thompson, D. C. Harwood-Nash and C. R. Fitz 


May, t973 






the same ascending frontoparietal artery 
(arrowhead). 


The unexpected large size of our con- 
genital aneurysms is contrary to the ex- 
pected small size dictated by accepted 
pathogenetic concepts. 

The anatomic distribution of congenital 
aneurysms is different from those of acults, 





Lateral left vertebral angiogram im a 9 
month old girl. Two aneurysms of fairly equal size 
(asterisks) supplied by a branch of the left noste- 


Fie. 12, 





rior cerebral artery (not shown), and joined by an 
interconnecting vessel (open arrow). Early venous 
drainage (arrowheads) toward the base and basal 
venous plexus. 





Vic. 11. (4) Large idiopathic. right middle 
cerebral artery aneurysm is present in a 
lateral right internal carotid angiogram 
with a peripheral swirl of contrast material 
in the huge aneurysm. A superior contour 
irregularity (arrowhead) suggests origin 
from an ascending frontoparietal branch. 
(B) Early venous phase with a persisting 
dense opacification indicating slow flow. 
Continued filling of the ascending fronto- 
parietal artery (arrowhead). (C) Aneurysm 
position shown in a left frontal oblique 
projection. Note better visualization of 


and absence of any real aneurysmal neck at the origin 


and only the internal carotid bifurcation 
can be implicated as a common point of 
origin. 

Current selective angiographic tech- 
niques promise an increased incidence and 
accuracy in the diagnosis and demonstra- 
tion of cerebral aneurysms in infants and 


children. 


Joseph R. Thompson, M.D. 
Department of Radiology 
Loma Linda University Medical Center 
Loma Linda, California 92554 
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ROENTGEN EVALUATION OF THE PARANASAL 
SINUSES IN CHILDREN* 


By CHAS. E. SHOPFNER, M.D.,t and JORGE OMAR ROSSI, M.D. 
BIRMINGHAM, ALABAMA AND SAN JUSTO, ARGENTINA 


OENTGENOLOGIC examination has 
4™ been accepted as an important part of 
any comprehensive examination o? the 
paranasal sinuses because their air content 
makes pathologic changes readilv visible. 
Mucosal thickening, opacity, fluid, polyps 
and bone destruction and/or sclerosis are 
described as the roentgen manifestations of 
inflammatory sinus disease. 6-7 All authors 
insist on the closest possible cooperation 
between the radiologist and the clinician to 
ensure accurate Interpretation of the roent- 
gen changes. In other words, the roentgen 
changes are considered diagnostic, if they 
are compatible with the clinical findings 
which direct attention to primary sinus 
infection. This provision is required be- 
cause every physician assigned the respon- 
sibility for the roentgenologic examination 
of patients in various medical situations 
realizes that the roentgen changes may not 
be related to the immediate clinical condi- 
tion but may be found in patients having 
roentgenograms for trauma and other con- 
ditions unrelated to primary sinus disease 
(Fig. 1). 

Caffey! has cautioned that roentgeno- 
graphic examination of the paranasal 
sinuses is less accurate in infants and chil- 
dren than in adults because of relatively 
redundant mucosa which causes opacity. 
He also mentions the probability that the 
paranasal sinuses are rendered opaque dur- 
ing and after crying (Fig. 24). Maresh? has 
done a monumental piece of work by stress- 
ing the variations of size, shape, aeration 
and development of the sinuses in normal 
children from birth to maturity. Further- 
more, Maresh and Washburn‘ found roent- 
gen pathology usually attributed to :nfec- 


tion without being able to prove anv con- 
sistent or definite relation. between the 
pathology and the incidence of infection in 
sinus roentgenograms on average, healthy 
children at regular intervals and without 
regard to symptoms or signs of sinus disease 
(Fig. 2, 4-C). Therefore, clinical experience 
and the literature indicate the need for a 
studv to evaluate che specific roentgen 
features of inflammatory. disease of the 
sinuses. 

The purpose of this paper is to report the 
results of such a study in which mucosal 


w 





Fic. 1. Eight year old Negro female who was hit in 
the head with a brick. She did not lose conscious- 
ness, but complained of being unable to see well. 
Physical examination was negative except for 
swelling over the right posterior parietal area. 

The left maxillary sinus is opaque and the right 
has mucosal thickening. Opacity also involves the 
left ethmoid and the minimally developed frontal 
sinuses. 

This patient has never had symptoms or physi- 
cal findings relative to the paranasal sinuses. She 
did have a "cold," sore throat and earache 6 
months earlier. 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-5, 1972. 


T Professor of Radiology, University of Alabama in Birmingham, University Station, Birmi 
F Research Fellow, Department of Radiology, Childrea’s Mercy Hospital, Kansas City, M 


rham. Alabama. 
souri: Currently, Head, Department of 





Radiology, San Justo Children's Hospital, San Justo, Providence of Buenos Aires, Republic of Argentina, 
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Tase I 


AGE GROUPS FOR PATIENTS 






Group I 


Group H 





Age Group | No URI* or. URI Oniy : To IH 
Sod... | Only | Sinusitis 
2 Years : | 
or Less | a 16 7 
2-6 Years | 30 45 12 
6-14 Years | 52 | 43 101 
Total No. | | 
ME | 
of Patients! 105 | 104 120 


* URI = Upper Respiratory Infection. 


thickening, opacity, fluid, polyps, bone 
destruction and bone sclerosis are evaluated 
in children with and without suspected 
sinus disease. 


MATERIAL AND METHOD 


Roentgenograms of the paranasal sinuses 
were obtained in 3 groups of patients. 

Group I had suspected primary sinusitis, 
whereas the other 2 were control groups 
with no clinical evidence of sinusitis. Age 
categorization for the groups is shown in 
Table 1. Group 1 contains 10$ patients who 
were referred solely for skull roentgeno- 
grams with no symptoms or phvsical find- 
ings of sinus disease. Table i shows simple 
trauma as the most common indication for 
the skull roentgenograms. It is emphasized 
that no patient had trauma to the face or 


'Asrg H 


INDICATIONS FOR SKULL EXAMINATION 
OF PATIENTS IN GROUP I 
(10s Patients) 











| Per Cent 

eee erate ERREUR ee P 
Trauma | 58 | $5.1 
Suspected or Proven | i 

Neurologic Disease | 18 | 17.1 
Convulsions i 10 | 9.6 
Hydrocephalus | $ | As) 
Mental Retardation | 6 | OS 
Endocrine Problem | 3 | 2.9 
Cramiostenosis 2 | 1.9 
—————ÁÁ o nt eet ee ee MM en Vansi 

Total 105 100.0 





Paranasal Sinuses in Children 177 


Taste UI 


INDICATIONS FOR CHEST ROENTGENOGRAMS 
GF PATIENTS IN GROUP II 
(104 Patients) 





Indicator Per Cent 


Suspected Preumonia | 91 | 87 
Fever l 78 Í 75 
Cough | 5 ! 50 
Nasal Discharge 38 36 
Wheezing l 32 : 30 
Chest Pain | l4 12 
Asthma | 7 7 


sinus areg 
laceration: 
pathology. 

In Grozp IT are 104 patients who were 
referred oalv for chest roentgenograms be- 
cause of upper respiratory infection. 
They had varying symptoms and physical 
findings bat the incidence of the most com- 
mon ones:sshown in Table m. They repre- 
sent the manifestations of upper respira- 
tory infection in infants and children as 
described in the medical record and none 
had proven or suspected primary disease of 
the paranasal sinuses. 

Group ili consists of 120 patients who 
were referred specifically and solely for 
paranasal sinus roentgenograms because of 
suspected sinusitis. The symptoms and 
physical findings for this group are listed 


which could produce edema or 


and be confused with sinus 


"TABLE IV 


SYMPTOMS IN PATIENTS OF GROUP IH 
(120 Patients) 


| Per Cent 





Symptoms | No. l 
END en Ges | M 
Headache | 54 i 
Postnasal Drip 32 | 
Nasal Obstraction | 29 | 
Rhinorrhea 27 | 
Chronic Cough 16 | 
Pain over Simus I5 
Fever | 14 | 
Allergic Rhinitis 11 | 
Chronic Tonsillitis | 8 i 
Sinobronchids 5 | 
Epistaxis | 4 | 
Asthma 4 | 








~ 


Tagle V 


PHYSICAL FINDINGS IN PATIENTS OF GROUP 4IT 
(120 Patients) 


Per Cent 








Physical Findings 
Edematous Nasal Turbinates 38 34.6 
Postnasal Discharge © ui 17.4 
Orbital and Facial Edema | 20 16.6 
Decreased Transillumination 14 1:.6 
Tenderness over Sinus IE g.1 


in Tables iv and v. Most of the symptoms 
and physical findings did not occur alone, 
but were associated with the others listed 
in each table. There were only 6 patients 
who had acute sinusitis established by the 
specific association. of fever, erythema, 
swelling, pain and tenderness over the in- 
volved sinus and/or sinuses. The remainder 
of the patients simply had sinusitis sus- 
pected as a cause for random association of 
the symptoms and physical findings. 

All patients in Group im had routine 
views of the paranasal sinuses cons sting 
of Caldwell’s, Waters’ (open and closed 
mouth), upright Waters’, and latera! pro- 
jections. Routine skull roentgenograms in 
the patients of Group 1 were taken in 
Caldwell's and lateral projections of the 
paranasal sinuses, to which was added a 
supine Waters’ roentgenogram. Upright 
roentgenograms were obtained only when 
the findings in the other roentgenograms 
indicated the likelihood of fluid in a sinus. 
The sinuses of patients in Group 11 were 
surveyed with a single supine Waters’ pro- 
jection roentgenogram. Additional views 
were added when indicated by the findings 
in the preliminary Waters’ projection 
roentgenogram. This method of roentgen 
examination provided an adequate evalua- 
tion of the paranasal sinuses for all patients 
in each group. 

The roentgenograms were evaluated by 
3 radiologists, one of whom provided the 
clinical care and dictated the consultation 
report with full knowledge of the history 
and physical findings. However, he was un- 
aware of his participation in this study. The 
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other 2 radiologists viewed the roentgeno- 
grams under blind, controlled conditions 
with no knowledge of the history, physical 
findings and patient grouping. They were 
later categorized by code according to pa- 
tient identification and correlated with 
history and physical findings of the 3 
groups. Roentgen findings evaluated were 
mucosal thickening, opacity, fluid, polyps* 
and bone destruction and/or sclerosis. 

The roentgen findings were evaluated on 
the premise that if they were to be valid 
and objective evidence of primary sinusitis, 
the following postulates must be met: 

1. The roentgen findings must occur in 
most patients with sinusitis. 
Sinusitis must exist in most patients 
with the roentgen findings. 

Specific treatment for sinusitis should 

cause the roentgen findings to dis- 

appear in most patients. 

4. The roentgen findings must not occur 
significantly in patients of the control 
groups who do not have sinusitis. 


to 


o 


RESULTS 
Patients were first simplv separated into 
those having normal and abnormal roent- 
genograms (Table vi). A roentgenogram 
was classified as abnormal, if it contained 
one or more of the roentgen features being 
* Polyp is a descriptive roentgen term referring to a localized 


rounded density within a sinus and includes all lesions such as 
true polyps, submucous cyst and localized mucosal hyperplasia. 





Tanre VI 


COMPARISON OF ROENTGENOGRAMS BY GROUPS 


Normal 


Abnormal 
Group qu 
Frou] i Peri. Per 
|. No | No. 


^ (Cent ^ Cent 





Group I (105 patients) 

No URI or Sinusitis A8 43 | 00 | $7 
Group IH (104 patients) : 

Upper Respiratory 


Infection—Only ! 26h | 2g | 78 js 
Group HT (120 patients) | | l 

Suspected Sinus l | | 

Pathology | «9 | 49 | 61 | ost 
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Ste. 2. Three different infants to show 
comparison of sinuses under the dif- 
ferent clinical conditions of Group 1, i 
and mr patients of this study. 

G1) A 21 month old white male of 
Group 1, who fell oF the sofa and 
bumped his head. Physical examination 
vas negative except for a scalp swelling 
ever the left parietal area. Opacity of 
each maxillary sinus exists. This may 
be the opacity referred to by CaBev as 
being caused by redundant mucosa and 
crying, but this child had had an upper 
respiratory infection : month earlier. 
(B) A 14 month old white male of 

Group n with cold, fever of ro1?L., 

cough, rhinorrhea, wheezing and mild 

sternal retractions. The maxillary and 

ethmoid sinuses are opaque. It seems 


log:cal that the sinuses would be involved by an upper respiratory infection, the same as the nose and 
pharynx, since they are part of the upper respiratory tract. (C) A 12 month old white female with history 
of sasal discharge at age 8 months and at age 12 months. The mether is not sure if the infant has had fever. 
Phasical examination revealed temperature of 101?F., minimal serous nasal discharge and mild pharyngeal 
infection. Paranasal sinus roentgenograms were requested because of suspected sinusitis. The maxillary 
ani ethmoid sinuses are opaque. The patient was given penicillin end the symptoms disappeared in 3 days. 

The roentgen findings are identical in these 3 infants with tota! v different clinical backgrounds and simi- 
lar to the observations of Maresh and Washburn.* 


evaluated. Those in Group u who had only 
upper respiratory infection exhibited the 
highest percentage of abnormal roentgeno- 
grams. Those patients in Group t, who had 
neither upper respiratory infection nor 
sinusitis at the time of the roentgeno- 
graphic. examination, showed a shghtly 
larger proportion of abnormal roentgeno- 
grams than those in Group 111, who were 
thought to have primary sinusitis (Fig. 3, 


A and B:. When considered from the view- 
point of statistical significance, normal 
roentgenograms (49 per cent) occurred as 
often as abnormal ones (41 per cent) in 
patients of Group 11. 

Mucosal thickening and opacity of the 
sinuses were the most common roentgen 
findings ‘or all groups, with opacity being 
slightly more frequent (Table vii). Fluid 
was not foind in any patient of Group 1 
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bic. 3. Comparison of sinus rozntgenograms in pa- 
tients of Group 1and ii 
(4) An 11 year old Negro female of Group 1, 
who has noticed bilateral breast development for 3 
months. Skull roentgenograms were requested for 
possible intracranial and/or sellar abnormality 
to explain "primary breast hyperplasia." The left 
maxillary sinus is opaque and the right shows 
mucosal thickening. The frontal and right eth- 
moid sinuses are not developed. There were no 
signs of sinus disease and the last upper respira- 
tory infection was when she had the "flu" 9 months 
earlier. The patient proved to be a normal, healthy 
female other than for the roentgen findings in the 
sinuses. (B) A 12 vear old Negro female of Group 
111 who has had periorbital edema in the morning 
for 1 week. There was slight tenderness over the 
frontal sinus. She was referred to the radiologic 
department because of suspected "frontal sinu- 
sitis." There was no periorbital edema or frontal 
tenderness when seen by the radiologist. The 
maxillary, ethmoid and frontal sinuses are opaque. 
No cause for the “periorbital edema” was found 
and the patient received no treatment for sinusitis. 




















and occurred with equal but low incidence 
in those of Groups r1 and ni. Polyps were 
distinctly more commonin patients with sus- 
pected sinusitis but, comparatively speak- 
ing, they also occurred to a significant 
degree in the other 2 groups (Fig. 4, 4-C). 
Bone destruction and sclerosis did not 
occur in any patient. 

















Taste VII 


INCIDENCE OF ROENTGEN PATHOLOGY 




















| 
| Mucosal EE ERE : 
Gre Thickening Fluid | |! Bone Destruction 
;roup uic | | and/or Sclerosis 
| No. |! PerCent | No. | Per Cent | No. Per Cent 
Group I l | | | | 
(10$ patients) 29 36 4 0 o : o | o 
: i WW rod 
33 5o 48 |] 2] r8 j 2 
: EEES aa 
‘ ER E MERE I 
Group HI | | | | | 
(120 patients) | 38 j 2 | 6 | 4 | o o 
i i i 
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Vic. 4. GT) A 12 year od white male of 
Group 1 who was hit on the head 
while playing football. He did not lose 
consciousness, but had slight swelling 
over the right parietal area. A polyp 
exists in the left maxillary sinus. He 
had had an upper respiratory infection 
8 months earlier, but has never had 
specific. symptoms referable to the 
sinuses. (B) A to year old white male 
o£ Group n with temperature of 
10 7E. rhinorrhea, cough, sore throat, 
and pain in the left ear. There were no 
specife symptoms referable to the 
sinus. Two polyps are located in the 
right maxillary sinus. Treatment was 
directed toward the upper respiratory 
infection and the symptoms promptly 
subsided. The patient has not re- 
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turned in 4 years for any problem relative to the polyps. (C) A 12 year old white female of Group iit with 
temperature of 101?F., pain, swelling and tenderness over left maxilla of 4 days’ duration. Sinus roent- 
genograms were requested because of suspected maxillary sinusisis. Three polyps are located in the left 


maxillary sinus. 


The roentgen pathology involved the 
maxilarv sinus almost exclusively (Table 
vii). Ethmoid and frontal sinus involve- 
ment was uncommon and usually associ- 
ated with changes in the maxillary sinus. 
The echmoids were solitarily involved in 2 
patierts of Group 1, 2 in Group H and none 
in Greup rir. Abnormal changes were found 
in the frontal sinus alone in 1 patient of 
Group 1, 2 in Group n and none in Group 
ut. A possible explanation for the rarity of 
involvement of the frontal sinuses is the 
normal variance and lack of their develop- 
ment and aeration prior to the age of 6 


years. However, Group mt contained a 
larger proportion of children between the 
ages of 6-1. years (Table 1), when the 
frontal sinuses are more consistently devel. 
oped and aerated, and they showed no 
greater imvclvement than the | 
Groups 1 aad u. 

Correlaton of abnormal roentgenograms 
with the aze brackets of Table 1 reveals a 
distinctly àigher incidence of pathologic 
changes in the vounger patients / Table 1x). 
The larges: number of patients less than 2 
years of ace and the highest incidence of 
pathologic firdings were in Group 1 where 
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M ed 
Group - eem — 
No. | Per Cert 
Group Í 
(105 Pan ients) E 
Group IT 
we Piceno) : 7 i 7i 


Groun T 
(120 patients) i 61 


there was clinical evidence of neither upper 
respiratory infection nor sinusitis (Fig. 2.4), 
whereas the smallest number of patients 
less than 2 vears of age and the lowest inci- 
dence of pathologic findings were in Group 
ur where primary sinusitis was the sus- 
pected diagnosis (Fig. 2 C; and 5$). A higher 
incidence of abnormal roentgenozrams also 
existed for the 2-6 vear age brackets of 
Groups 1 and n where sinusitis was not a 
clinical problem, than for Group 11 where 
sinusitis was primarily suspected. 

A possible explanation for the high inci- 
dence of abnormal roentgenograms in pa- 
tients younger than 6 years of age in Group 
tis that all were examined between Novem- 
ber 1968 and May of 1969 which is the peak 








Frontal 








Per Cant Per Cent 
6 $ i TQ 
Í 
18 is 3 : 2.8 





upper respiratory infection season. There 
where 45 patients in this category and an 
infection of the upper respiratory passages 
within 2 months preceding the roentgeno- 
graphic examination could be documented 
in 38 (85 per cent) of them. 

Abnormal roentgenograms were signifi- 
cantly reduced for the 6—14 vear age brack- 
ets of Groups I and n, but Group 11 patients 
still had a slightly higher percentage of 
pathology than those in Group irr. Group 1 
patients older than 6 years had a signif- 
cantly lower percentage of pathology than 
those of either Group 11 or Group rit. Asso- 
ciated with the lower incidence of pathol- 
ogy in Group 1 is the fact that an upper 
respiratory infec tion within 2 months of the 
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COMPARISON OF ROENTGENOGRA 
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rG sentgenographic examination could be 
docamented in only 12 patients. Abnormal 

:estgenograms were present in 8 of these, 
however. An upper respiratory infection 
within 2 months of the roentgenographic 





examination was also documented in 15 of 


the 19 patients of Group nr who were less 
thaa 6 years old. All 12 with abnormal 
roentgenograms were from those with an 
upper respiratory infection. 

All 6 patients with signs and symptoms 
of acute sinusitis had abnormal roentgeno- 
grams and each had opacity of the maxillary 
and ethmoid sinuses on the involved side 
(hig. 5): However, 2 also had opacity and 
another 2 had mucosal thickening on the 
opposite side. 

Follow-up roentgenograms at intervals 
of 2 to 6 months after treatment were made 
in :2 of the 61 patients with abnormal 
tgenograms in Group m1. The roentgen 
pathology disappeared in 6, but 4 of the 6 
were in the patients who h ad acute sinusi- 
tis. Therefore, roentgen findings disap- 
peared following treatment in 6 of 12 pa- 
tients, but only in 2 of 8 who did not have 
acute sinusitis. 





DISCUSSION 

Analysis of the data applied to the pre- 
mises which are to be fulfilled, if the roent- 
gen findings are valid evidence of sinusitis, 
reveals that most patients suspected of 
having sinusitis in Group 111 did not have 
abnormal roentgenograms. An incidence of 
pathologic roentgen findings in 51 per cent 
of patients is not statistically significant 
compared to the 49 per cent who had nor- 
mal roentgenograms. Acute sinusitis as 
indicated by the specific association. of 
fever, erythema, edema, pain and tender- 
ness over the sinus occurred in only 6 of the 
62 patients with abnormal roentgenograms 
in e irt, The roentgen pathology in the 
remaining s6 patients of Group mm with 
abrormal roentgenograms would be ac- 
cepted as indicating sinusitis if the clinical 
dictum of correlating roentgen pathology 
with history, physical findings and sus- 
pected Du of sinusitis is followed. 





Paranasal Sinuses in Chidren 





Fic. 5. An 8 month old Negro female of Group 11 
with fever of 103°F., swelling, erythema and ten- 
derness cf left orbit and cheek. A serous discharge 
came from the nose and the turbinates were in- 
jected and edematous. Sinus roentgenograms 
were icd acstel because of possible right ethmoid- 
itis. 

Both ezhmoid and maxillary sinuses are opaque 
despite the fact that the findings were limited to 
the left. This is one of the patients accepted in this 
study as having acute sinusitis. 

Treatraent consisted of penicillin, nose drops 
and anti 

The validity of the roentgen findings in this 
patient raust be evaluated in relation to the facts 
of bilateral roentgen pathology with unilateral 
symptoms à i j 
patients of Groups rand n (Fig 











One's attention needs only to be drawn to 
Tables tv and v to point out that the symp- 
toms and physical findings are not specific 
for sinusitis. Tables vi, vit and 1x indicate 
that roentzen pathology occurred more 
often in the patients without suspected 
sinusitis of Groups 1 and n. Furthermore, 
treatmert results show a cause and effect 
relationship between the roentgen pathol- 
ogy and sinusitis only in those with acute 
symptoms and signs. Therefore, mucosal 
thickening, opacity and fluid occurred in 
patients of all 3 groups without regard to 
symptoms and physical findings of sinus 
disease anc none of the premises to show a 
cause and effect relationship between roent- 
gen findings and sinusitis can be fulfilled. 

Evaluated by the same premises, a cause 
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and effect relationship is established be- 
tween the roentgen findings and simple 
upper respiratory infection. The roentgen 
findings were most common in patients of 
Group 11 with upper respiratory infection. 
No patient of Group u had either a diag- 
nosis of or specific treatment for sinusitis. 
Symptoms in the patients with upper res- 
piratory infection who had abnormal roent- 
genograms subsided with treatment for the 
upper respiratory infection. Eighty-five 
per cent of the patients who were 6 vears or 
younger in Group 1 with abnormal roent- 
genograms had an upper respiratorv infec- 
tion within 2 months preceding the roent- 
genographic examination. Finally, a drop 
in the incidence of abnormal roentgeno- 
grams in children older than 6 vears paral- 
lels a drop in the incidence of upper respira- 
tory infection in children of this age. The 
incidence of roentgen pathology corre- 
sponds identically with the incidence of 
roentgen pathology in asymptomatic adult 
patients studied by Fascenelli.2 

It seems only logical that most upper 
respiratory infections which involve the 
nasal, nasopharvngeal and pharvngeal mu- 
cosa will also involve the paranasal sinus 
mucosa by virtue of the fact that the si- 
nuses are part of the upper respiratory 
tract. Mucosal thickening, opacity and 
rarely fluid are the manifestations of the 
upper respiratory infection, but not of pri- 
mary sinusitis. Even in those patients who 
have acute signs and symptoms of sinusitis, 
the possibility exists that the abnormal 
roentgen findings may be unrelated (Fig. 
5). A glance at Tables 1v and v shows that 
many patients had isolated edema, pain, 
swelling and tenderness over the sinuses. 
However, it was only when these findings 
were associated with fever that there was a 
positive correlation with abnormal roent- 
gen findings. Fever itself and the other 
symptoms and phvsical findings occurring 
alone or in various patterns without fever 
had no positive association with roentgen 
findings presumed to be indicative of 
sinusitis. 

Analvsis of sinus polvps is given in 
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Table x. Three of the patients had symp- 
toms of only 1 week cr less in duration. One 
had symptoms associated with and cured 
by treatment of a tooth abscess. Four re- 
ceived no treatment, 4 were given penicil- 
lin, 1 had antihistamines and 1 had treat- 
ment for asthma, No patient had specific 
treatment for the polyp and none returned 
with either specific problems related to the 
polyp or for follow-up roentgenographic 
examination, Therefore, the detection of 
polvps in the paranasal sinuses seems to 
have no significance relative to the symp- 
toms, physical findings and treatment of 
these patients. 

The high incidence of mucosal thickening 
and opacity in children less than 6 years of 
age (Table 1x) completely invalidates them 
as signs of sinus disease. Perhaps it is, as 
Caffey says, that redundant mucosa and 
crying causes the sinus opacity. This ex- 
planation does not account for mucosal 
thickening which occurs almost as fre. 
quently as opacity. It seems that the high 
prevalence of upper respiratory infection in 
this age group is a more important factor. 
Further support for the role of upper respi- 
ratory infection in the etiology of the roent- 
gen pathology is the drop in incidence of 
abnormal roentgen findings in children 
older than 6 years, when there is also a drop 
in the incidence of upper respiratory infec- 
tion. 

"Allergic sinusitis" is a common clinical 
concept and the roentgen findings of mu. 
cosal thickening, opacity and polyps are 
considered as manifestations of it. There 
were 7 patients in Group n (Table ut) and 
4 in Group 111 (Table 1v) with asthma. An 
additional 11 patients of Group mr had 
“allergic rhinitis." There was no difference 
in the incidence of roentgen pathologv of 
these "allergic" children and the others 
without signs of allergic disease. 

A word about the clinical concept of 
sinobronchitis for which 5 patients in 
Group mr were referred. All patients in 
Group 11 and many cf the others in Groups 
1 and mt had chest roentgenograms. No 
significant cause and effect relationship 
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ANALYSES OF POLYPS 


























| | Location 
Symptoms and Physical Findings | . k ; 
ymi PENES 8s | Se of Polyp 
MM E aa E € ÀÀÀ—— -f cal A RA i 
1. Frontal headaches; stuffy nose | 11. F | Left maxil- *one | No return 


| lary 








al obstruction and 








| 
| 
c | 12 M 
charge with a nasal polyp lary 
H 
ede PA a arin Ny ERE | Ha n 
3. Frontal headaches; epistaxis | 
and “colds” 2 times in past | 
year | 
"c ——— € —— HERMES —— uta eE: 
| i 
4. Nasal plugging and rhinorrhea! 16. F 
for 1 year lary 


5. Frontal headaches intermit- 


| Left maxil- 


Right and left 
| maxillary 


| Left maxil- 


1o E. | Rightand left a 









Nasal symptoms 
|i improved; no 

| recurrence in 

I year 


i 
Nasal polyp removed; | 
itibiotics; anti- | 

| aistamines 





X ose drops and No return 


penicillin 





| No return 





No return 











tently for 1 vear | | maxillary 
i 
6. URI and frontal headaches 14 | Right maxil- | Aspirin | No return 
for 1 week | | lary i 
7. Frontal headaches; asthma 10 M | Right maxil- | Bronchodilators | No return 


»ertodically 














| Right maxil- 


| Left maxil- 





P No return 


Penicillin 


i 
i 
i 
i 
| 
i 
i 








Tooth extracted Symptoms cured 


| 


i i 
H 














| i lary 
8. Recurrent otitis media; per- ir M 
foration of left ear drum; | lary 
slight hearing loss l | 
9. Pain, swelling and tenderness p 12 b 
over left maxillary sinus; has lary 
an infected left maxillary i 
ist molar tooth; symptoms 
of 4 days’ duration | 
ae S S EOE AAIE AA E TAAG IT ONENA ADEE | 
ic. Frontal and occipital headache | 9 F | 
for 1 vear | | dary 
11. Stuffy nose; irregular breathing | 8 
| 





and cough for 3 days |dary 


Right maxil- 


| Right maxil- 






No return 





| No return 





exists between pulmonary and sinus disease 
in any of them except as related to acute 
respiratory infection. Therefore, it seems 
that the relation of sinus infection to dis- 
ease of the chest has been erroneously over- 
emphasized.! 

'The purpose of this paper is not, and was 
not, to abolish sinus roentgenograms in the 
evaluation of suspected sinus disease. To 
the contrary, it was intended to establish 


the validitv of the roentgen findings when 
sinus roen-genographv is utilized. Patients 
without acute sinusitis constitute the ma- 
jority in Group m (114 of the 120 total) 
and sinss disease was suspected onlv be. 
cause o^ the nonspecific symptoms and 
physical findings listed in Tables 1v and v. 
If the sinus roentgenograms are to be uti- 
lized in pazients with similar symptoms and 
physica! findings in general pediatric prac- 
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tice, it is Imperative to recognize the cmni- 
presence of mucosal thickening and opacity 
in children without sinus disease. Further- 
more, the true relationship betweer the 
common upper respiratory Infection. and 
the roentgen findings must be recogaized 
before applving the clinical dictum of arbi- 
trarily assuming them to be manifestations 
of sinusitis if this disease is suspected. 

Sinus opacity was found in all 6 patients 
who had fever, erythema, edema, pair and 
tenderness over the sinus in association 
with each other. This is the clinical syn- 
drome of acute sinusitis, but it is of ques- 
tionable value to demonstrate the sinus 
opacity by roentgenography, because it is 
hardly needed to establish the diagnosis, 
and its presence or absence in these pa- 
tients does not affect treatment. 


SUMMARY AND CONCLUSIONS 


Fifty-one per cent of patients with 
suspected sinusitis have abnormal roent- 
genograms consisting of one alone or a 
combination of mucosal thickening, opac- 
itv, fluid and polyps. 

2. Similar abnormal roentgenograms are 
found in 57 per cent of children without 
sinusitis and in 75 per cent of children who 
have an upper respiratory infection, but 
without sinusitis. 

3. Only 6 of 120 patients with suspected 
sinusitis had acute sinusitis, but the roent- 
gen finding had no diagnostic or therapeutic 
significance. 

4. Specific treatment for sinusitis caused 
the roentgen findings to disappear in 4 of 6 
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patients with acute sinusitis and in onlv 2 
of 8 with suspected sinusitis. 

5. Mucosal thickening, opacity, fluid 
and polyps have little diagnostic signifi- 
cance relative to sinusitis and appear to be 
associated with upper respiratory infection 
in most patients. 

6. If sinus roentgenograms are to be 
utilized in the evaluation of the sinuses in 
children, the omnipresence and relation- 
ship of ‘the roentgen pathology to upper 
respiratory infection must be recognized. 


Chas. E. Shopfner, M.D. 

Department of Diagnostic Radiology 
University of Alabama Hospitals and Clinics 
619 South 19th Street 

Birmingham, Alabama 35233 
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SJOGREN-LARSSON SYNDROME WITH EPIPHYSEAL- 
METAPHYSEAL DYSPLASIA* 


By M. B. OZONOFF, M.D.,t 


QJOGR EN-LARSSON disease, a congen- 
n ital syndrome of unknown etiology, 
comprises mental retardation, short stature, 
pyramidal tract spasticity, and congenital 
ichthyosis." Previous reports have not de- 
scribed any characteristic roentgenologic 
features. In the patient reported here, a 
generalized epiphyseal-metaphyseal dys- 
plasia was noted, as well as some other iso- 
lated skeletal changes incidentally men- 
tiened previously, but not illustrated. 


REPORT OF A CASE 


À 9 year old white girl with mental retarda- 
tion, focal motor seizures, short stature, and 
difficulty in walking was referred for diagnostic 
evaluation. She had been born after a normal 
pregnancy, but delivery was complicated by 
feral distress, meconium stained amniotic 
fluid, and umbilical cord vascular compromise. 
A large anterior fontanel had been palpated at 

4 months of age. Evaluation of thyroid func- 
tion was normal at the age of 2 years. She was 
feit to be mildly mentally retarded (1.Q. 60). 

Her height was just in the 3rd percentile and 
her weight in the 2¢th percentile. Rough, dry, 
fissured skin was noted over the palms, soles, 
ard anterior surfaces of the legs (Fig. 1), com- 
pazible with a diagnosis of congenital ichthyosi- 
form erythroderma. Severe myopia was present, 
ard EE examination disclosed tem- 
poral pallor and a tessellated fundus. Enamel 
dysplasia was present along the occlusal edges 
of the incisor teeth. 

While her gait was not grossly spastic, there 
was marked hyperreflexia of the lower ex- 
tremities, with these findings less marked in 
the upper extremities. Positive Babinski re- 
spenses and intermittent clonus could be 
elicited. All other findings in the neurologic 
examination were normal. 
thyroid function at age 9 was again normal 
(T3, T4, and PBD). A normal brain scan was 
also obtained. 














* Fram the Department of Radiology, T Newington Children’s Hospital, New 
Yale University School of Medicine, New Haven, Connecticut. 
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RCULNTGENOLOGIC FEATURES 


Tk m hvses were small for the pa- 
2, and a moderate irr regularity of 
Shae gave them a mottled appear- 
ance. The contours of the epiphyseal ossi- 
fication centers were also slightly irregular, 
best shown in the femoral heads and at the 
knees (Fi. 2, 4-C). 

Metapayseal abnormalities consisted of 
disorgamized bone production of mild de- 
gree, taking the form of an irregularity of 
trabeculae pattern with some admixed scle- 
rosis ane lucency. These changes, not 
marked ‘a anv area, were best shown in the 
femoral recks, distal tibias, and adjacent 
to the pseu: doepiphyses in the feet (Fig. 2 
A-C; and 3). 

The hands and feet showed apparent ac- 
cessory ossification centers (pseudoepi- 
physes) at the bases of the lateral 4 meta- 
tarsals and in the distal first metatarsal. 
This distribution was repeated in the hand 
with a remarkable degree of similarity. 
Symmetrcally distributed pseudoepiphyses 
were also seen in the proximal phalanges of 
both hands and feet. The epiphyses and di- 
aphyses generally had a somewhat squared 
appearance (Fig. 5; and 4). 

The erior portion of the spine showed 
widening of the interpediculate distances 
(Fig. 5), but the bodies were normal in 
lateral profile without flattening. The thor- 
acic kyphosis and the lumbar lordosis were 
accentua-ed. 

The pelvis was relatively normal, with 
the exception of the pubic symphysis which 
showed zn increased distance between the 
2 pubic -ami (Fig. 6). Ossification in the 
region of the ischiopubic synchondrosis was 
also defcient. The patellas, developing 
from multiple centers of ossification, were 
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Fic. 1. Feet. Thickened, fissured, dry plantar skin typical of congenital ichthyosis. 


quite small. The skull and mandible were 
normal; no hypertelorism was present. The 
proximal and distal humeral epiphyses were 
small and immature but otherwise normal. 


DISCUSSION 

While the original report? grouped the 
cases to an isolated section of northern 
Sweden, subsequent publications have in- 
dicated that the Sjógren-Larsson syndrome 
is widespread, multiracial, and probably 
more frequent than the few cases docu- 
mented would indicate. It is inherited as an 
autosomal recessive defect with manifesta- 
tions showing a variable degree of pene- 
trance and severity. It has been considered 
a neuroectodermal defect, but the wide- 
spread skeletal manifestations in the cur- 
rent case would seem to imply mesodermal 
involvement also. There do not appear to 





be any consistent biochemical abnormali- 
ties. 

The skin changes are those of congenital 
ichthyosiform erythroderma, usually mild 
in degree. The distribution appears to be 
related to mental status: the less the mental 
retardation, the more evenly distributed 
are the skin changes. Pigmentary changes 
in the retina and degenerative chorioretini- 
tis have also been described. 

The severity of pyramidal tract disease is 
highly variable. The lower extremities are 
primarily involved and may show spastic 
diplegia, hyperreflexia, hypertonicity, clo- 
nus, and positive Babinski response. Foot 
deformities and flexion contractures may 
develop. 

Isolated osseous changes have been in- 
cidentally mentioned but are rarely illus- 
trated. In the original description, skeletal 
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Fic. n OC4-C) The epiphyses are 
irrezularly mineralized and 
shg tly small. The metaphyseal 
cha ages are also mild. C4) Prox- 
ima femur. (B) Knee. (€ 
Ante. 














190 


























ViG. 3. Foot. Accessory ossification centers are seen 
proximally in the lateral metatarsals and distally 
in the first metatarsal and proximal phalanges. 
Metaphyseal sclerosis is present distal to the aeta- 
tarsal pseudoepiphyses. 


abnormalities were not mentioned. IIyper- 
telorism,* widening of the symphysis pus! 
hypoplasia of the femoral heads; saort 
metacarpals,? and retarded osseous matara- 
tion!! have been described. 

In no previous case report has a com] lete 
skeletal survey been illustrated. The | res- 
ent patient shows evidence of a widesp-ead 
but mild epiphyseal and metaphyseal lvs- 
plasia with remodeling toward a norma ap- 
pearance with maturation. À few features 
are not completely attributable to an epi- 
physeal or metaphyseal growth abnormal- 
itv, although basically all might be ex- 
plained by a cartilage growth defect. l'aese 
would include widening of the pubic svm- 
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physis, multiple pseudoepiphyses in the 
hand and foot, decreased bone maturation, 
thoracic kyphosis, and lumbar hyperlordo- 
sis. 

In many respects, the skeletal appearance 
is similar to that described by Kozlowski 
and Budzinska? under the general descrip- 
tion of "combined metaphyseal and epi- 
physeal dysostosis.” In their report, 2 pa- 
tients were described, one in whom meta- 
physeal changes predominated, and a sec- 
ond in whom epiphyseal changes were more 
obvious. The present case is not strictly 
comparable in many features; the pectus 








Fig. 4. Fhe hand is similar to the foot, in that acces- 
sory ossification centers are placed in similar loca- 
tions. The radial epiphysis is small and irregularly 
mineralized. 


Vor. 18, No. 1 g 
carinatum, marked dwarfing, severe kypho- 
scolioss, coxa vara, and shortened pelvis 
described by Kozlowski and Budzinska 
were not present in our patient. There were 
similar features, however, with the epi- 





Fic. g. The vertebral bodies are not significantly 
deformed or flattened, but the interpediculate 
distance is widened from D to inferiorly. Lateral 
projections showed lumbar hyperlordosis and in- 
creased thoracic rounding but no platyspondyly. 


Sjogren-Larsson Syndrome 
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Vic. 6, Pevis and hips. The femoral ossification 
centers ave small and irregularly mineralized. The 
metaphases show disorganized bone formation 
with interspersed lucency and sclerosis (also shown 
in Figure 24). The distance between the pubic 
rami is iscreased (17 mm.) and there is retarded 
maturatien n the ischiopubic region. 





physeal and metaphyseal dysplasias, hand, 
and pubic symphysis quite comparable. It 
is the opinion. of Kozlowski that various 
degrees o` epiphyseal and metaphyseal dys- 
plasia mae be seen as a part of other clinical 
syndromes unrelated to that which he 
initially ceseribed. 

The severe vertebral body changes of 
spondylometaphvseal dysplasiat? are not 
present in this case. Although the meta- 
physeal changes and retarded bone matura- 
tion are similar, this is not the same entity. 

The widening of the pubic symphysis was 
a striking feature. The distance between the 
medial eads of each pubic ramus was 17 
mm., anc this distance has not been found 
to exceed g or 10 mm.* during any stage of 
normal growth. As the patient grew, the 
space berween the ipsilateral ossific pubis 
and ischizm narrowed somewhat, but that 
between :he 2 pubic rami did not change. 
Presumacly this is a manifestation of ab. 
normal cartilage growth and possibly re- 
lated to that shown in the metaphyses else- 
where. Survey of the family was not pos- 
sible to rele out familial pubic bone malde- 
velopmert.* 

Epiphrses in most areas were markedly 
retarded :n their appearance or maturation, 
This, together with the ossification irregu- 
larity, seggested hypothyroid epiphyseal 
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dysplasia, but 2 investigations of thyroid 
status showed the function to be normal. 


SUMMARY 


Ag year old girl with the clinical findings 
of Sjégren-Larsson syndrome (mental re- 
tardation, short stature, spasticitv, and 
congenital ichthyosis) was found to have a 
mild epiphyseal and metaphyseal dyspla- 
sia. 

Retarded bone maturation, increascd in- 
terpediculate distance in the lower spine, 
and significant widening of the pubic sym- 
physis were also present. 

A specific epiphyseal and metaphyseal 
dysplasia has not been previously illus- 
trated in this condition, and the incidence 
of such in these patients is not now known. 


M. B. Ozonoff, M.D. 
Department of Radiology 
Newington Children's Hospital 
Newington, Connecticut o6111 
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MICROANGIOGRAPHY OF HUMAN FETAL 


SPINAL 


CORD* 


By GIOVANNI DI CHIRO, M.D., TIMOTHY HARRINGTON, M.D.,t and LARRY C. FRIED, M.D.t 


BETHESDA, MARYLAND 


SELECTIVE arteriography of the spinal 
cord? is a reliable diagnostic procedure 
which is being carried out in an increasing 
number of diagnostic centers. The total 
number of angiographic studies of the cord 
is, hewever, still relatively small. We do not 
possess, therefore, the confident experience 
encompassing the spectrum of normal vari- 
ations, including the possible differences o* 
angiographic patterns in the various age 
groups. 

Although Gillilan? has stated that “There 
is ne difference in pattern, relative size, o7 
relationship between the arteries of infants 
and adults," some indications of specific 
peculiarities of the spinal cord vessels in 
pediatric patients have been reported. 
Fauré ef alë noted a tortuous course of the 
anterior spinal artery in children and stated 
that this 1s "reminiscent of the appearance 
of the artery in the fetus.” 

Harwood-Nash and McDonald! ob- 
served tortuosity of the anterior spinel 
artery in 60 per cent of 300 pantopaque 
m*relograms, and this tortuosity in children 
uncer the age of 3 vears was so marked that 
in some instances an erroneous diagnosis of 
arteriovenous malformation of the conus 
s made. In fact, in 2 of these children, an 
rative laminectomy was carried ott 
and no arteriovenous malformation wis 
found. We have also been confronted with 
mvelograms and/or arteriograms in chil- 
dren showing tortuous vessels (Fig. 1, .7 
and B). 

Ie is reasonable to expect that a better 
knowledge of the fetal pattern of the spinal 
cord vessels will perhaps shed some light on 
the angiographic appearance and variations 
of che spinal cord vasculature in children. 




















Having acquired some experience with 
microangiography of the spinal cord in 
monkeys,’ we decided to carry out a micro- 
angiographic study of the spinal cord ves- 
sels in human fetuses. 

Although Willis himself," as far back as 
the 17th century, studied the spinal cord 
vessels of human fetuses by injecting them 
with inks of different colors, very few ob- 
servations regarding the fetal cord vascula- 
ture are to de found in the literature. Only 


i 


Fic. 1. (4) Myelogram in 23 year old child and (Bj 
arteriogram in a $$ month old infant showing tor- 


tuous anterior spinal arteries. 


* From the Section on Neuroradiology, National Institute of Neurological Disecses and Stroke, National Institutes of Health, 


Bethesda, Maryland. 


T Present Address: Georgetown University Hospital, 38th and Reservoir Road, N.W., Washington, D. C. 20007. 
f Present Address: Virginia Commonwealth University Medical College of Virginia, Division of Neurological Surgery, 1200 East 


Beosd Street, Richmond, Virginia 23219. 
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GESTATION AGE AND FETAL SIZE 





Weeks from Last Crown-Rump Lergth 






Menstruation (cm.) 
10 6.0- t 
12 8.16.5 
14 1o.5-14.: 
16 12.0-16. 5 
20 15.0-19.0 


1 report of roentgenographic studies of the 
fetal spinal cord arteries is available in the 
context of a remarkable thesis by l'orr.? 
This author carried out observations on 
the vasculature of 48 human fetal cords: 
he injected a few of his specimens with a 
mixture of thorotrast and neoprene latex 
and subsequently roentgenographed these 
jinjected preparations. When Torr did the 
work for his thesis, spinal cord angiography 
had not yet been introduced. In the present 
study, emphasis has been put on elements 
which could have importgnce in reference 
to angiography of the spinal cord, particu- 
larly in pediatric patients. We have Imited 
our study to the arteries, mainlv those 
located on the surface of the cord, although 
some observations on the sulcocommissural 
arteries are also included in this report. 


MATERIAL AND METHOD 


A total of go spinal cords were examined. 
Sixty-nine were from fetuses of different 
age, starting from 10 weeks gestation, 2 
cords were from stillborn babies, amd 19 
from infants and children. The fetal age was 
generally obtained from the medica. rec- 
ords, but occasionally an estimation had to 
be made from the crown-rump length. As 
most of the fetuses could be accurately 
dated, we were able to construct an age; / 
length scheme (Table 1). The ranges indi- 

cated agree quite well with data compiled 
by others? 

The spinal cord preparations were gath- 
ered from different sources and by various 
modalities. Two 10 week specimens, ob- 
tained one by dilatation and vacuum aspi- 
ration and the other by hysterotomy, were 
injected with microtized barium (Mi 
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Ten week fetus. 


Fic. 2. The anterior spinal artery is 
already well individualized and straight. “Hair- 
pin” arrangement of thoracolumbar contributors 
is clearly evident. 





paque*) within a few hours of termina- 
tion. Sixty-three 12 to 20 week specimens, 
which were products of saline abortion, 


AÁicropaque, Nicholas Laboratories, Ltd, Slouth (Bucks), 


E- 


"m 
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Fic. 3 


arter 








(1) Twelve and (B and C) 13 week fetus 
specimens. Note straight course of anterior spinal 


were injected within 24 hours of delivery. 
Four specimens from the third trimester 
were preducts of spontaneous abortion and 
were infected with microtized barium sev- 
eral days after the delivery. Two spinal 
cords frem stillborn babies had been kept 
in formzldehyde and were perfused with 
red latex rubber. Nineteen spinal cords 
from chedren ranging from 7 months to 6 
years of age who died from causes other 
than ceatral nervous system or vascular 
related were examined. These cords were 























bic. 4. Seventeen week fetus. Note tortuosity of 
iwerior part of anterior spinal artery. 
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Fic. 5. Term baby. Marked tortuosity of anterior 


spinal artery (red latex rubber perfusion’. 


not injected and had been in formaldehyde 
for varving periods of time. 

All fresh specimens were kept in cold 
Ringer’s solution until ready for injection 
and examination. Small specimens were 
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perfused via the aortic arch using a Har- 
vard constant flow pumpt or by hand. 
Larger specimens were injected by free flow 
gravity from a height of 50 cm. The end 
point of infusion was judged on the basis of 
small vessel filling in the skin. A 20 per cent 
Micropaque solution in 10 per cent formal- 
dehyde was used in each case. One cc. of 
Lux Detergent} per 100 cc. solution was 
added to aid particle dispersion. Heparin 
was also infused in most cases and appeared 
to aid in filling of small vessels in fresh 
specimens. After infusion of the mixture, 
the fetuses were placed in 10 per cent for- 
maldehyde from 5 to 10 days. The entire 
spinal column and associated vessels were 
then dissected free and roentgenograms 
were made on a Faxitron model 80¢§ in the 
anteroposterior and lateral projections. The 
spinal cords and brain stems along with 
their associated blood supply were then 
removed from the bony structures and were 
again studied by roentgenography. 

Spinal cords that could not be subjected 
to Micropaque infusion were examined 
grossly and the findings were recorded in 
sketches or photographs. 


RESULTS AND DISCUSSION 


According to Gillilan? “The vascular 
system is fully laid down well before six 
months and there are no significant changes 
thereafter in the spinal cord.” Our micro- 
angiographic observations which include 
fetuses from a minimum of 10 weeks gesta- 
tion to term would tend to support that the 
fetal superficial arterial vasculature is es- 
sentially similar to that observed in chil- 
dren and adults. 

The characteristic “hairpin” arrange- 
ment of the thoracic and lumbar radiculo- 
medullary arteries at the junction with the 
anterior spinal artery is an anatomic pecu- 
liarity already evident in all our fetuses 
including the smallest (Fig. 2). The hairpin 
configuration, which stands out more 
clearly at the level of the artery of Adam- 
kiewicz (arteria radiculomedullaris magna), 


1 Model 940, Harvard Apparatus Corp., Millis, Mass, 
+ Lux Detergent, Lever Brothers, New York, N. Y. 
§ Field Emission Corp., McMinnsville, Ore. 
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t sharper angle in the earlier stages of 
opment and becomes more rounded in 
fetuses, probably due to thickening of 
the cord. The ascending course of the radic- 
ulomedullary arteries to reach the anterior 
and posterolateral spinal arteries is deter- 
mined at a much earlier stage (embryonic 
branchial phase) and is due to the unequal 
growth of different organs or regions. Par- 
important in this regard, is the 
l shift of the nerve tube relative to 
digestive tube and other more ventral 
structures.” This causes the spinal nerves 
and radiculomedullary vessels to take an 
oblique course which determines the hair- 
pm appearance for the arteries (and veins). 

Seme important observations can be 
made by microangiography of the fetal 
spimal cord regarding the course of the 



















) Twelve and (8) 14 week fetus specimens. 
is-hke arrangement of cord vessels in cervical 
asa in 4. Double and net-like anterior spinal 
artery system in B. 
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Fic. 7. Twenty-four week fetus. Lateral microangiog- 
raphy 9 lumbar enlargement showing well in. 
dividuzi zed anterior spinal artery (right) from 
which saleal (perforating, penetrating, central, 
sulcoeorm missural) branches originate with sys- 
tematic oactern. The vessels on the posterior as- 
pect of he cord (left) are arranged in a net-like 
fashion: 








anterior and the posterolateral spinal ar- 
teries. Ir the youngest specimens the arte- 
rial vessels show a straight course (Fig. 2; 
and 3, -7-C), but with increasing age, start- 
ing at about the fifth month of gestation, 
the arter:es become tortuous (Fig. 4). This 
tortuos&, which has also been observed 
bv Torr is to be found in the older fe- 
tuses as well as in term babies (Fig. 5), and 
frequenz v, but not always, in younger 
children ap to 2 years. From 3 years on the 
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Fic. 8. Y-shaped inosculation of lower cervical radicu- 
lar contributors with anterior spinal artery in 13 
week fetus specimen. Contrast with horpin- 
shaped junction in thoracic area. 


tortuosity of the spinal cord arteries be- 
comes less frequent and less marked. 

In the younger fetuses a plexus.like 
arrangement of the arteries is found ia the 
cervical area (Fig. 6, Z and B). This is true 
both in front and back of the cord. Im the 
thoracic and thoracolumbar segments, 10w- 
ever, we have never observed in our fe:uses 
a plexus-like arrangement in front o. the 
cord, where the anterior spinal arte-y is 
very well individualized already a: 10 
weeks of gestation, On the other hand, the 
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fetal arteries on the posterior aspects of the 
thoracic and thoracolumbar segments of 
the cord, że., the posterolateral spinal 
arteries, appear to be arranged in a net-like 
(plexus) fashion (Fig. 7). 

Recently, the prevailing ascending direc- 
tion of blood flow in the cervical segment of 
the anterior spinal artery has been empha- 
sized in several reports. ^^? A frequent and 
important lower cervical radicular contrib- 
utor follows an almost horizontal rather 
than ascending course. Its inosculation 
with the anterior spinal artery occurs o/a a 
Y.shaped division in a larger ascending and 
a smaller descending branch. This anasto- 





Fic. g. Twenty-four week fetus. On one side an anas- 
j $ 
RÀ Am ee 3 
tomotic loop (arrow) is clearly evident. 
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motic characteristic of the lower (and 
middle, if present) cervical contributor, so 
much different from the “hairpin” con- 
figuration of the thoracic and lumbar ra- 
dicular arteries, is already established in 
the fetal period (Fig. 8). 

The long anastomotic vascular channel 
represented by the anterior spinal artery is, 
in the fetal age, more nearly uniform in 
caliber than in the adults. The segments 
of rarrowing-—so-called watershed areas-— 
which are so evident particularly in the 
micthoracic area in the adult, do not ap- 
pear as clearly in the pre-birth cord. 

Finally, the anastomotic communica- 
tions between the anterior and posterolat- 
erai spinal arteries at the level of the conus 

~sp-called “rami cruciantes” of Adamkie- 
wicz or “anastomotic loop" of Lazorthes*— 
are recognizable in some of our fetal speci- 
mens (Fig. 9). 








SUMMARY 


This report deals with a microangio- 
graphic study of 69 human fetal spinal 
coxds, as well as 19 cords from infants and 
children. The youngest fetus was 10 weexs 
old. The characteristic “hairpin” arrange- 
ment of the thoracic and lumbar radiculo- 
medullary arteries is already evident in all 
our fetuses, including the smallest. 

The anterior spinal artery shows a 
straight course in the vounger fetuses to 
become tortuous in a number of older fe- 
tuses, term babies and vounger children up 
to 2 years. The so-called "watershed areas" 
found in the anterior spinal artery in the 
adult are not clearly recognizable in the 
pre-birth cord. 

Giovanni Di Chiro, M.D. 
Section of Neuroradiology 
Building 10, Room 2D-17 
National Institutes of Health 
Bethesda, Maryland 20014 
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CONGENITAL MULTIPLE FIBROMATOSIS* 


A CASE REPORT WITH REVIEW OF THE WORLD LITERATURE 


By JEANNE W. BAER, M.D., and MARY ANN RADKOWSKI, M.D. 
NEW YORK, NEW YORK 


ONGENITAL generalized fibromatosis 

is a rare entity which was originally 
described as fibrosarcoma by Schlösser 
and Rotzler in 1952." It is characterized by 
benign fibrous tumors which may involve 
the subcutaneous tissues, muscles, lungs, 
intestine, liver, pancreas, kidney and bone. 
The benign nature of the individual lesions 
was emphasized by Stout,’ who described 
2 cases and coined the present terminology. 
The lesions may be noted at birth or within 
the first month of life and grow progres- 
sively. The prognosis is usually grave with 
80 per cent of the cases dying within 4 
months with involvement of vital organs. 

In contrast, another group of congenital 
fibromatosis has evolved without mortality. 
These patients resemble those with gen- 
eralized fibromatosis except that there is no 
evidence of visceral involvement other 
than bone. The fibrous tumors grow for 3 
to 4 months and then regress or remain 
stable. This has been called congenital 
diffuse fibromatosis by Mande ef 2/? and 
congenital multiple fibromatosis by Ma- 
melle et al.’ 

Our case of congenital multiple Abro- 
matosis is of special interest not only be- 
cause of the rarity of the entity, but also 
because the diagnosis was suggested roent- 
genographically. Serial roentgenograms of 
the skeleton as well as the clinical course 
established the benign nature of the dis- 
ease and excluded Letterer Siwe’s disease. 


REPORT OF A CASE 


A 2,551 gm. female infant was born at Wom- 
an's Hospital of St. Luke's Hospital Medical 
Center on April 28, 1970, to a gravida ll para 
I], serology negative, Puerto Rican mother by 
spontaneous vaginal delivery after an unevent- 


ful pregnancy. A 2 year old male sibling is alive 
and well. 

Physical examination at § days of age re- 
vealed a well developed, active infant with a 
hard mass, 3 cm. X3 cm. in the right posterior 
parietal region of the skull. A second firm mass, 
2 cm. X2 cm., was noted on the distal left thigh. 

Roentgenograms of the skull showed a 4 cm. 
X2.g em. lytic lesion with a sclerotic, smooth, 
lobulated border in the right posterior parietal 
region (Fig. 1). Well circumscribed lytic lesions 
with thin sclerotic borders were also noted in 
both femurs (Fig. 2). The chest roentgeno- 
gram showed a concave, sharply demarcated 
deformity on the superior border of the right 
sixth. rib. posterolaterally (Fig. 3). No other 
lesions were noted and the bones appeared well 
mineralized. 

On admission to St. Luke’s Hospital Center 
at 40 days of age the phvsical examination was 
unchanged with the exception of mild scleral 
icterus. Her weight was 8 Ib., 9 oz. 

Laboratory examination revealed a hemo- 
globin of 10.3 gm. per cent. Urinalysis was 





Fic. 1. Lateral roentgenogram of the skull at 5 weeks 
of age shows a lytic lesion in the right posterior 
parietal region. There is a moderately thick scle- 
rotic margin. 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Radiology, Washington, D. C., October 1-2, 1972. 
From the Radiology Service, St. Luke's Hospital Center and the Department of Radiology, Columbia College of Physicians and 


Surgeons, New York, New York. 
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normal, the blood urea nitrogen was 20 mg. 
per cent, alkaline phosphatase 350 units, cal- 
cium g.< mg. per cent, and inorganic phosphorus 
7.2 mg. per cent. Plasma proteins and electro- 
lytes were normal. The bilirubin rose from <.9 
mg. per cent to 6.7 mg. per cent total, with a 
direct bilirubin of 3.1 mg. per cent. A Te? 
sulfar colloid liver scan was normal. The Rose 
Bengal I?! scan showed no evidence of biliary 
excretion up to 6 hours. Subsequent open liver 
biopsy showed evidence of intrahepatic bile 
stasis and moderate extramedullary hemato- 
poiesis. All the clinical parameters of liver func- 
tior returned to normal over the next several 
mosths. An intravenous pyelogram and upper 
gastrointestinal series were normal. Bone mar- 
row examination was normal. 

Fiopsy of the skull and femoral lesions, some 
of which involved muscle, demonstrated inter- 
woven strands of maturing fibroblasts. The 
lesions were not well encapsulated and, in sev- 
era. areas, showed invasion into muscle. No 















Fie, 2. Roentgenogram of the lower extremities at 5 


ks of age shows lytic lesions in both femurs. 
"The modelling and mineralization of the bones ap- 
sear normal. 
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Vic. 5. Roentgenogram of the chest at 5 weeks of age 


shows a concave deformity of the posterolater: 
margin of the right sixth rib. 





mitotic figures were seen. The histologic diag- 
nosis was congenital multiple fibromatosis 
(Fig. 4). 

Roentger examination at $4 
revealed that 2 of the 4 lesions in the right fe- 
mur had disappeared and the other lesions were 
almost completely mineralized (lag. s, -Z and 
B). The cranial defect had decreased in size and 
was surrounded by more marked reparative 


months of age 


sclerosis (Fig. 6). 


The infant was followed until 6 months of age. 


DISCUSSION 


There have been 3 previous reports of 
congenital fibromatosis in the radiologic 
literature. Two cases of subcutaneous and 
bone lesions which regressed during the 
first vear of life were described as unusual 
cases of neurofibromatosis by Holt and 
Wright in 1948.? However, subsequent re- 
evaluation disclosed that these cases prob- 
ably represented congenital multiple fibre. 
matosis. The second and third reports?" 
are roentgenographic replicas of the bone 
lesions in the present case. However, those 
patients died of congenital generalized 
fibromatosis at 3 months of age. 

The bone lesions are the only ones which 
have been previously emphasized? 5! AL 
though chest roentgenograms were 
tained in children with pulmonary in- 


ob- 
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Fic. 4. Biopsy of a mass on the right thigh. Microscopic sections show interwoven strands of spindle-shaped, 
maturing fibroblasts. Mitoses are rare, but infiltration into surrounding muscle is seen. Hematoxylin and 
Eosin (360X). 


volvement, a reticulonodular infiltrate was 
only observed in 1 case.” 

We had the opportunity to exclude vis- 
ceral involvement by means of chest roent- 





Vic. g G7) Minimal residual defects are present in 
the right femur at the age of g} months. (£i The Fic. 6. Lateral skull roentgenogram at the age of zi 
lesion. of the proximal left femur is almost om- months. The defect, which now appears smaller, 
pletely remineralized at the age of £) months. has developed dense sclerosis at its margins. 
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genography, intravenous pyelography, gas- 
tromtestinal examination and laparotomy 
for what proved to be intrahepatic chole- 
stasis of unknown etiology. There were no 
fibrous tumors in the liver biopsy material. 


ROENTGENOLOGIC FEATURES 


In our patient and the 12 similar cases 
reported in the literature, there is a wide 
variation in the number and location of the 
lessor s. 

The bone lesions are cystic with smooth, 
weil-demarcated margins with varying dz- 
grees of sclerosis. The skull lesion in our 
patient showed markedly sclerotic borders. 
The medulla and cortex are both involved 
with frequent extension into the soft tis- 
sues. Although not present in our case, 
fractures and expansion of bone have 
been noted at the sites of the lesions. Calci- 
fication has not been a feature. 

it is common to observe an increase in 
size of lesions before spontaneous regres- 

on begins. Residual defects, at most, con- 
sist of mild scarring. 

Several conditions should be considered 
in the differential diagnosis. Letterer- 
Siwe’s disease presents with lytic bone de- 
feets which are usually not as well circum- 
sed. In addition, this disease does not 
present in the immediate newborn period. 
These patients are usually. symptomatic 
and have specific skin and visceral mani- 
festations. 

Despite the age of the patient and ab- 
sence of café au lait spots or a family his- 
tory, the roentgen findings can also suggest 
the YT lagnosis of neurofibromatosis. Several 
reported cases were followed with this 
diagnosis until biopsy was obtained. 

During the active phase of the disease, 
these lesions also closely resemble the lytic 
defects seen in osseous hemangiomas, 
a and lipomatosis. He- 

mangiomas cause overgrowth of involved 
bones, while lesions of lipomatosis will fre- 
quently calcify and involve the skin. 

Metastatic neuroblastoma should be 
suspected in a newborn who presents with 
seft tissue nodular and bone lesions. Here, 
the characteristic destructive “meth. 
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eaten" appearance of bones should dif- 
ferentia:e this condition from congenital 
diffuse £5romatosis. 


PATHOLOGY 

Most sf che lesions of congenital multiple 
hbromatos s are well developed at the 
time of their discovery in the newborn 
period. They are thought to arise from 
multiple primary sites 77 utero in spite of 
the t roentgenographic appearance of new 
lesions a bone after birth. Although they 
do not metastasize, their infiltrative be. 
havior aften resembles low grade fibrosar- 
coma. 

On gross examination these nodules are 
rubbery and gravish.white. Microscopic 
sections show interwoven strands of spin- 
dle-shaned, maturing fibroblasts. Mitoses 
are rare. but infiltration into surrounding 
muscle or bone is often seen. No neural 
elements have been observed. 





EEVIEW OF THE LITERATURE 

The review of the literature is presented 
in tabelar form, separating congenital 
generalized fibromatosis and congenital 
multipe fibromatosis (Tables 1 and i1). 

Of :o cases of congenital generalized 
fibromcosis, 2 have survived on the basis 
of limited visceral involvement. The first 
case was a 1 month old baby, who was dis- 
covered to have a renal mass at the time of 
laparotomy for pyloric stenosis. The 
kidney was removed. Follow-up of sub- 
cutaneous lesions and roentgenograms of 
bone lesions showed regression within 3 
vear. The second case presented with 3 
sigmoid polyps, skeletal muscle and bone 
involvenent. These regressed completely 
within 1 vear?” In view of these findings, 
Teng e al? suggested that the lethali ty of 

generalized fibromatosis is related to the 
growth of fibromas in vital organs which 
are fatal before the tumor has achieved 
maximam growth. 

All «ases of congenital multiple fibro- 
matos: have survived, which reflects the 
selection of cases to be included in this 
entity. 








204 Jeanne W. Baer and Mary Ann Radkowski May, 1973 


Tase T 


CONGENITAL GENERALIZED FIBROMATOSIS 

















f 
EM | 
Author | Year peo Sklet | 7 | | Outcome 
| Discovery Muscle | Visceral | Skeletal | 
Schlösser and Rotzler | 1952 |. (1) NB X | | Died 7 days 
Stout? | 1954 | (2) NB X iX | Died 3 days 
: | G)NB 50 X i - | Ded 1 day 
Bartlett e£ a/t (19601 | (gy) NB X | — | Died 2 days 
Shnitka ef a7." 1958, (GS) NB 1X MES | [Hed 3 days 
Condon and Allen? i961) (6) NB i X X | Died 3 months 
Beatty? (same case asint) | 1962 | 1 mo. | X |X Died 3 months 
Teng ef al | 1963 (NB | X (renal) | xX | Living and well with re- 
removed | | gression 2 vears 
| : surgically | i 
Ts’O and Teoh" / 1963) (89 NB X X ? | Died 36 hours 
Mande et a? 1965 (9 NB | X 3 polyps X  |Living and well with re- 
| | sigmoid | gression I year 
Kauffman and Stout? (3965 | (10) NB | X — | Died 4 months 


"I 

















Morettin ef al € [1972 | (11) NB | OX X | Died 3 months 
NB= newborn. 
Tasse H 
CONGENTTAL MULTIPLE FIBROMATOSIS 
| Case 
] No. and a d 
Author Year Ape; i Outcome 
| Fa BOAL Visceral | Skeletal | 
| Discovery | Muscle ICETA anes 
Holt and Wright® (0 NB | X — © X | Regression within 1 year 
(224mo.; X — i XxX | 
Bartlett ef 47! (NB | X | — bo = | Lesions stable, living and 
| | | well 
WNB: X | —— i | Lesions stable, living and 
i | i | |o well 
| GNB | X | — = | Lesions stable, living and 
à ] : | | well 
Legall e? aè | 1962 | (6) 3mo X od — | Man- | Regression 5 years 
| i | dible re- 
| j i | moved | 
| i i surgi; | 
| | i | cally) | 
Kauffman and Stout |1965 | (D NB | S | | Regression 5 years 


| (8) NB We. pom ^72 


X 
: i X | 
| | (9) NBO. X | = i — | Lesions smaller 6 months 





Mamelle e al? | 1969 | (19) NB i -— | X | Regression s months 
Heiple ef a/# La) amo e |o 00 | X | Regression 4 years 

Schaffzin ez a£. 9721] 12 NB. X | - | X | Regression 18 months 
Baer and Radkowski | 1973 | GJ NB | X — | X | Regression 6 months 





NB = newborn. 
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Of interest are 2 reports of Drescher 
et al. and of Bartlett ef al., which suggest 
genetic influence on these tumors. Drescher 
et al. describe 2 siblings with multiple fibro- 
matosis which became manifest at 2 vears 
of age. These children were followed for 7 
vears during which time the lesions seemed 
no regress. Bartlett ef alè describe 4 
children who are first cousins. One of the 
children died of generalized fibromatosis in 
the newborn period. The 3 remaining 
children did not manifest symptoms re- 
lated to visceral involvement. Some of the 
skeletal muscle and subcutaneous fibromas 
were excised without recurrence. 


SUMMARY 


A case of congenital multiple fibroma- 
tosis is reportd. 

Although rare, it should be a major con- 
sideration in the differential diagnosis of 
multiple well circumscribed lytic lesions 
affecting the diaphysis and metaphysis of 
long bones as well as the skull in the new- 
born period. 

A review of the literature points out 2 
groups of patients with the same locally 
infiltrating fibromas. They become dif- 
ferentiated by the degree of visceral in- 
volvement which determines survival. 
Those patients with congenital generalized 
fibromatosis will die within the first 4 
months of life 80 per cent of the time. Pa- 
tients without visceral involvement do not 
die. Therefore, they have been separated 
into a group called congenital multiple 
fibromatosis. The clinical course can be 
well correlated with the status of the bone 
lesions as seen on the roentgenograms. 
Jeanne W. Baer, M.D. 

Department of Radiology 

St. Luke’s Hospital Center 
Amsterdam Avenue at 114th Street 
New York, New York 10025 


We wish to thank Dr. Harold P. Gaetz 
of the Pathology Department for review- 
ing the slides and contributing the photo- 
micrograph of a subcutaneous nodule. 
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ROENTGENOLOGIC FEATURES OF DERMATO- 
MYOSITIS OF CHILDHOOD* 


By M. B. OZONOFF, M.D, and FREDERICK J. FLYNN, Jr, M.D. 


NEWENGTON, CONNECTICUT 


ERMATOMYOSITIS of childhood, a 

nonsuppurative inflammatory poly- 
myopathy, is a distinct clinical and patho- 
logic entity. Skin, subcutaneous tissue, and 
muscle of the axial and appendicular 
skeleton and striated muscle of the gastro- 
intestinal tract are the usual structures 
affected. Cutaneous involvement is usual, 
but not invariable. As the initial symptoms 
are often vague, a considerable period of 
time may elapse before the correct diag- 
nosis 1s reached. 

This report describes the roentgenologic 
features observed in 10 of 13 children with 
this disease treated in a 10 year period at 
the Newington Children’s Hospital. 


PATHOLOGIC AND CLINICAL FEATURES 

The relationship of dermatomyositis of 
childhood to polymyositis, adult dermato- 
myositis, and other collagen disorders is 
still. speculative. Some authors believe 
that it is identical to polymyositis,’ and 
others,! largely on histopathologic criteria, 
feel that it is a distinctly separable clinical 
entity. Recent evidence suggests that 
muscle necrosis results from vascular im- 
pairment secondary to deposits of immune 
complexes in the vessel wall.” The charac- 
teristic arteritis, phlebitis, intimal pro- 
liferation, and vascular occlusion are not 
limited to muscle and skin, but also occur 
in the gastrointestinal tract, where infarc- 
tion and perforation may ensue.! 

Dermatomyositis of childhood is usually 
seen in mid-childhood with most reported 
cases between the ages of 2 and 12 vears. 
While uncommon in infancy,! several 
children have been diagnosed at 1 year of 
age. A slight female predilection is noted 
in many reports. !1®N 


The usual initial complaint is that of 
weakness and lassitude, insidious at onset, 
but often progressing rapidly to severe in- 
volvement. Muscle pain or tenderness is 
frequently reported. Fever, dysphagia, 
and arthralgia are also noted in some cases. 
The acute onset of weakness is usually 
sufficient to distinguish dermatomyositis 
from muscular dystrophy; in both condi- 
tions, however, the blood level of muscle 
enzymes is elevated, and it may be dit 
ficult to make this distinction in some pa- 
tients without a rash. 

A characteristic rash is present in 70-90 
per cent of patients. Facial involvement is 
typical and takes the form of a violaceous 
hue about the eyelids and malar region, 
associated later with periorbital edema. A 
dry, scaly heliotrope or violet eruption is 
characteristic over the extensor surfaces 
of the elbows, knees, and knuckles. The 
rash may be the last feature of the disease 
to improve with remission.!? 

Complete remission without treatment is 
uncommon. Progressive muscle necrosis 


Taste I 


CLINICAL FEATURES OF DERMATO- 
MYOSITIS OF CHILDHOOD 





Patients  ro* 

Male 5 

Female 7 
Age of onset: 4-11 years (average 7) 
Clinical findings 

Weakness 9 

Rash 8 

Muscle pain 3 

Dysphagia 2 
Average duration of symptoms before 
diagnosis-—4 months 





* Not included are 3 patients without adequate roentgenoloyic 
studies. 


* Presented at the Fifteenth Annual Meeting of the Society for Pediatric Radiology, Washington, D.C., October 1-2, 1972. 
From the Department of Radiology and the Department of Pediatrics, Newington Children's Hospital, Newington, Connecticut, 
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ROENTGENOLOGIC FINDINGS IN DERMATO- 
MYOSITIS OF CHILDHOOD 


No. of 


Patients 
Early-Stage 
Skin 
Edema o of 6 
Subcutaneous Tissue 
Edema 5 of 6 
Muscle . 
Edema 4 of 6 
Late-Stage 
Skin 
Caleification 3 of 6 
Subcutaneous Tissue 
Calcification ^ of 6 
Muscle 
Calcification 6 of 5 
Bone 
Atrophy and deformity 3 of 6 





Fic. 1. Early-stage dermatomyositis. The muscle is 
increased in bulk and density. Edema causes poor 
delineation of the muscle edge. 


Dermatomyositis of Childhood 











Vic. 2. Girl, 11 years old, with muscular weakness of 
s months! duration. The muscle-subcutaneous zis- 
sue interface is blurred by edema. 


leads to fibrosis, atrophy, and contracture. 
If the accessory muscles of respiration are 
involvec, respiratory death may follow. 
While excellent results have followed the 
use ef corticosteroid!® or immunosuppres- 
sive therapy, treatment is unsuccessful in 
some patients. Of 8 fatal cases reported by 
Banker and Victor, 7 had episodes of 
gastrointestinal perforation, several before 
corticosteroids had been administered. 

The experience in 10 children seen at 
Newington Children’s Hospital generally 
reflects that reported elsewhere and is sum- 
marized in Table 1. 

ROENTGENOLOGIC FEATURES 

While recognition of dermatomyositis of 
childhcod in its late stages is not difficult 
and forms the basis of many reports of this 
disease, characteristic roentgenologic 


t 
o 
oo 


lic. 3. Extensive 


Early-stage dermatomyositis. 
cdema of subcutaneous tissue septa. 


changes may be identified early (Table i). 
The pre-eminent feature of early dermato- 
myositis is that of edema of the subcu- 
taneous and muscular tissues (Fig. 13. This 
is manifested by increased muscular bulk 
and density, poor delineation of the sub- 
cutaneous-muscular interface (Fig. 2), and 
subcutaneous edema (Fig. 3). Involvement 
of large muscle groups is often correlated 
with specific clinical symptoms and is 
usually widespread. Proximal musculature 
is usually most severely affected. If these 
changes are correlated with the charac. 
teristic rash and weakness, the diagnosis 
can be made early. 

The edema is secondary to muscle in- 
fHammation. Affected tissues can revert to 
a normal status spontaneously or following 


M. B. Ozonoff and Frederick J. Flynn, Jr. 
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treatment, but continued necrosis may 
lead to fibrosis, muscular atrophy, and con- 
tracture (Fig. 4). features of late chronic 
disease. 

Late-stage dermatomyositis is charac. 
terized by decreased muscle bulk, joint 
contractures, secondary bone change, and 
calcification of the skin, subcutaneous tis- 
sue, and musculature. The decreased size 
of the muscle mass is often striking (Fig. c). 
Bone tubulation and atrophy and joint de- 
formity are not seen unless muscle fibrosis 
is marked (Fig. 6). 

Calcification is common in late-stage 
disease and is frequently marked in mus- 
cle, where it may take the form of large 
calcareous masses (Fig. 7, 4-C). Sub- 
cutaneous calcification is more often dis- 
cretely nodular, and bone may form. Skin 
calcification is usually quite circumscribed 
and takes the form of small nodules or 
plaques (Fig. 8). 

Two patients with early disease com- 
plained of moderate dysphagia. A barium 
swallow showed incoordination of hypo- 
pharyngeal muscular contraction and per- 
sistent retention of barium in the hvpo- 
pharynx and pyriform sinuses (Fig. 9). 


DISCUSSION 


The roentgen abnormalities correlate 
well with the pathology of dermatomyosi- 
tis. The early intense inflammatory reac- 


PATHOLOGIC PROGRESSION IN DERMATOMYOSITIS 








NORMAL 

EDEMA 
CALCIFICATION ATROPHY FIBROSIS 
OSSIFICATION OSSEOUS DEFORMATION 


Fic. 4. Roentgen-pathologic correlation in early- 
and late-stage dermatomvositis. 
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tion caused by the vascular lesions and the 
muscle necrosis are reflected in edema of 
the muscle and subcutaneous tissue. As 
tissee breakdown progresses, fibrosis and 
dystrophic calcification? supervene and are 
"slole roentgenographically. As proximal 
muscle groups are more severely involved 
thaa distal, large masses of muscle cal- 
eication proximal to the knee and elbow 
are often seen, especially around the pelvic 
and shoulder girdles. It is difficult to pre- 
dict the occurrence of skin calcification. In 
seme patients, calcification is simultane- 



































5. Late-stage disease. Girl, 11 years old, with 
iermatomvositis of & years’ duration. Atrophy, 
‘brotic muscle mass (arrows), and subcutaneous 
alcification are present. The humeri are markedly 
avertubulated. 





Dermatomyositis of Childhood 








Set tissue contractures have deformed the 
articular surfaces. 


Fic. 6. 


ously seen in skin, subcutaneous tissue, 
muscle, and tendon. 

Calercation may regress spontaneously 
or wit) steroid or immunosuppressive 
therapy Preliminary favorable results have 
been reported with diphosphonate therapy 
when caleification is severe? In many 
cases, however, calcification remains static 
despite :y nptomatic improvement. 

Dyspaagia was a complaint in only 2 
patients, but esophageal, gastric, and in- 
testina! ulceration and perforation have 
been reported as prominent features of this 
disease. -° Alimentary tract involvement 
may take the form of decreased hype- 
pharyngeal tone and incoordination of 
palatal and pharyngeal | musculature.? 
These mav lead to nasal regurgitation and 
poor mucosal cleaning. Vascular lesions 
lower i3 the esophagus and gastrointestinal 
tract presumably are the cause of the fre- 
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Fic. 7. (4) Late 


M. B. OzonoF and Frederick J. Flynn, Jr. 








stage disease. Boy, 10 
years old, with disease of 4 years’ dura- 
tion, treated with corticosteroids. 
Large calcareous Intramuscular 
masses are present. (B: The muscular 
calcifications are bulky and are visible 
externally. (C) Calcification is char- 
acteristically located in proximal mus- 
culature. Contracture cf the left psoas 
muscle has caused unilateral wedging 
of the vertebral bodies. 
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quently reported gastrointestinal hemor- 
rhage and perforation. These are usually 
at&;buted to steroid therapy, but have 
beer noted in patients not under treat- 
ment, Gastric and intestinal atony indis- 
tinzuishable from that of scleroderma has 
als been described.’ 


D&Herential diagnosis of the calcific 
stage of dermatomyositis includes the 


many collagen, metabolic, vascular, para- 
site, and congenital diseases capable of 

isolated or disseminated calcino- 
sig. ^*^ 7? The early edematous stage must 
be cistinguished from that of the collagen 
diseases. The proximal phalangeal edema 
accempanying the rash of dermatomyositis 
in the hands is almost indistinguishable 
frem that of juvenile rheumatoid arthritis. 


causing 


SUMMARY 


Dermatomyositis of childhood, a distinct 
clrwcal and pathologic entity of early to 





Fic. 8. Skin calcification is usually 


nodular or flake.like. 


Dermatomyositis of Childaood 








Vic. g. Dssphagia in early-stage dermatomyositis 
One mirate after swallowing barum bolus, there 
is persis. ent coating of hypopharynx and pyriform 
sinuses. There has been slight nasopharyngea! 
reflux, 


middle :Fildhood, is characterized. by 
weaknes:, rash, and muscular tenderness. 

Roentzenologic identification of the dis- 
ease has usually been limited to a late stage 
when severe contractures and extensive 
calcification are present. 

Recognition of the characteristic muscu- 
lar and subcutaneous edema early in the 
disease should establish the diagnosis 
quickly and allow the institution of ap- 
propriate therapy before crippling fibrosis 
and cala@fication take place. 

M. B. Ozsnot#f, M.D. 
Newingtes Children’s Hospital 
Newingtca, Connecticut 06111 
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ROENTGENOGRAPHIC MANIFESTATIONS OF 
LEROY’S I-CELL DISEASE* 
By PADDY TABER, M.D., MICHAEL T. GYEPES, M.D. MICHAEL PHILIPPART, M.D., 
and SHUN LING, M.D. 


LOS ANGELES, CALIFORNIA 


Vot. 


N 1969, Leroy e£ al? summarized the 
cytologic and biochemical investigations 
of 2 patients with the clinical presentation 
of Hurler's disease, except that these pa- 
tients excreted a normal amount of urinary 
acid mucopolysaccharides (M PS). Previous 
patients with classical Hurler's disease ex- 
creted a large amount of urinary acid MPS 
(dermatan sulfate and heparan sulfate). 
Leroy termed this condition inclusion cell 
(I-cel) disease because fibroblasts grown 
from skin biopsies of these patients con- 
tained a large number of dark inclusions in 
the cytoplasm. Subsequently, Leroy and 
his associates have collected a total of 8 
such patients and have reviewed the clini- 
cal phenotvpe, genetic transmission, and 
differential diagnosis of I-cell disease.! 

The present article reports 2 additional 
examples of Lerov's L-cell disease and em- 
phasizes the roentgenographic features of 
this entity. 


CLINICAL FEATURES 


I-cell disease may present in early in- 
fancy, but is fully expressed between 6 and 
18 months of life. As a neonate, congenital 
dislocated hips and restricted motion of the 
shoulders with thickened skin especially 
over joints has led to medical attention. 
Other patients have been first seen at about 
6 months of age with a historv of recurrent 
respiratory infections and a suspicion of re- 
tarded development. These babies have 
been described as rather inactive. Although 
smiling and vocalization are found, the 
level of psychomotor development does not 
proceed bevond 6-9 months. Self feeding 
and toilet training are usually not achieved 
by the patient. 





"rom the Departments of Pediatrics and Radiology of the University of 
ithe Department of Pediatrics of Cedars of Lebanon Hospital, Los Ange! 


After the age of 2 vears, linear growth 
ceases arzi the physical measurements slip 
below the 3rd percentile. The head circum- 
ference rsuallv remains normal; and, al- 
though seizure disorders have been re- 
ported, autopsy studies have not shown 
brain anomalies. 

The feces of these patients show a high 
forehead with a flat bridge of the nose, an- 
teverted nostrils and an increased distance 
between the upper lip and the nares (Fig. 
1). The evelids appear puffy. The gingiva of 
the masillary alveolar process appears 
strikings hypertrophied (Fig. 2). The 
corneas ire clear, There is restricted motion 





3 1. Face of R.F.; age g months. 


-abfornia School of Medicine, Los Angeles, California; 
a hfornia. 
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SUMMARY OF ENZYME ASSAY OF SKIN CULTURE 


(Patient R.E) 
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Known [-Cell 


RE. Father Mother Control ne 
Patient 
Alpha-Galactosidase Aus 87.6 pae <8 
Beta-Galactosidase 5.6 596 z2 II 
Beta-Glucosidase 10.6 d: 27 e 
N-Acetyl-Beta-D Glucosaminidase 352 51I 4509 -06 
Beta Glucuronidase zm 187 170 


of the shoulders and elbows and the fiagers 
tend to remain flexed. The thoracic cage 
shows widely-spaced nipples. No heart dis- 
ease has been reported in these patients. 

Although there may be a diastasis recti, 
the abdominal findings otherwise are rela- 
tively unremarkable except for an ecca- 
sional small umbilical or inguinal hernia. 
Specifically, there is no hepatomegaly as 
seen with Hurler’s disease. A low dorsal 
kyphosis may be seen. 

The lower extremities are least involved 
with any reported consistent anomaly, ex- 
cept for the dislocated hip and generalized 
thickening of the skin. 


LABORATORY FINDINGS 


'There is a striking vacuolization in the 
circulating agranulocytes of the peripheral 








blood. Otherwise, the following clinical 
laboratory tests have been normal: hemo- 
gram; urinalysis; serum electrolytes; pro- 
tein electrophoresis; calcium, phosphorus, 
and alkaline phosphatase; blood urea and 
creatinine; urinary amino acids and urinary 
mucopolysaccharides; and chromosome 
analysis. 

However, a few of some lysosomal hydro- 
lases analyzed in cultured skin fibroblasts 
demonstrate consistently deficient activi- 
ties. Table 1 summarizes the enzyme assays 
from the skin biopsy of patient R.E., her 
parents, a control, and a previously known 
patient with Lcell disease. These results 
demonstrate a very striking deficiency of 
a-galactosidase, 8-galactosidase, B-gluco- 
sidase, glucosamine and glucuronidase in 
the cultured fibroblast of Patient R.E. Ex- 


"Taste H 


RELATIVE DECREASE OF LINEAR GROWTH OF LONG BONES OF UPPER EXTREMITIES 


Humerus 


Radius 


Ulna 


Normal Range for Age? 








Patients 


10.9 cem. (R.E.) 
re cem. (AL) 
11.35 cm. (REJ 
11.5 cm, (R.E.) 
3,3 em. (R.E) 
7.5 em. (AL) 
8,2 cm. (RE) 
8.2 cm. (R.E.) 
9.1 cm. (R.E) 
8.2 cm. (A.L.) 
a.2 cm. (REJ) 
9.6 cm. (R.E) 
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Fic. 2. Gingiva of R.E.; age 9 months. 





Fac. 3. Long bones of upper extremity of R.E.; 
age g months. 


amination of the cultured fibroblast by 
mcrphologic techniques, including phase 
contrast and histochemical staining, dem- 
onstrates striking accumulations of cvto- 
plasmic bodies similar to patients previ- 
ously reported with P-cell disease. 
GENETIC DATA 

The present data suggest an autosomal 
recessive mode of inheritance. Including the 
present patients, there have been at least 8 
females and 6 males reported. The parents 
of both our patients and their sibs are nor- 
mal. One family in our experience was 
Jewish, the other Negro--which confirm 
the wide distribution of the gene. 


ROENTGENOGRAPHIC FINDINGS 


The skeleton demonstrates a coarse, tra- 
becular pattern, especially in the long and 
short bones of the upper extremities and the 
ribs. Indeed, the upper extremities are more 
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Cell Disease 


affected than the lower, and the dysplastic 
changes progress rapidly during the first 2 
years of ife. 





LONG BONES 

Although the long bones of the upper ex- 
tremities are initially within normal limits 
for lengt? , serial changes show a failure of 
linear growth? (Table 11). 

In ade tion, the long bones of the arms 
appear ‘oad. There is accentuated but- 
tressing «f the medial proximal metaphysis 
of the humerus. Medial deviation of the 
neck of the humerus develops in those chil- 
dren whe have been reported over the age 
of 3 to 4 years. The distal radius and ulna 
demonstrate medial oblique angulation of 
the metaphyses (Fig. 3). 












o : 





Fic. 4. (4 and B) Hips and pelvis of R.E.; 


age 9 months. 
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Vic. s. Hips of A.L.; age 14 months. 


The most prominent finding of the long 
bones of the lower extremity has beer the 
development of bilateral dislocated hip. 





Fie. 6. Long bones of lower extremities of R.E: 
age g months. 
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One of our patients (R.E.) was examined at 
the age of 6 weeks and this feature was not 
present at that time. However, by the time 
most cases are brought to medical atten- 
tion, there is bilateral hip dislocation with 
development of pseudo acetabulum (Fig. 
4, 7 and B). One of our patients (A.L.) had 
stippled proximal femoral epiphyses (Fig. 
5). There have been reports of periosteal 
reaction along the shafts of the femurs, but 
our patients did not show this (Fig. 6). 


SHORT BONES 


The metacarpals are short with rudi- 
mentary distal epiphyses and conical taper- 
ing to the base of the second through the 
fifth metacarpals. The first metacarpal ap- 
pears to be the least defective (Fig. 7). 

The phalanges shew hypoplastic basal 
epiphyses with a conical bullet-shaped dis- 
tal aspect. These bones, especially, show 
à coarse trabecular pattern and are in dis- 
tinct striking contrast to the metatarsals 
and phalanges of the feet which appear 
nearly normal. The coarse trabeculation of 





Fic. 7. Hand of R.E; age 9 months. 
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the small tubular bones of the hands be- 

comes more prominent and their conical 

ends more irregular with advancing age. 
CUBOID BONES 

The carpal bones in the hands are ex- 
tremely hypoplastic and there is almost no 
progression. of maturation of bone age. 
One of our patients when initially seen at 
9g menths had 3 small wrist centers but de- 
veloped only one more very rudimentary 
carpal center by age 21 months (Fig. 8). In 
patient A.L. at age 3} vears, there were 
only 3 carpal centers. In contradistinction, 
the tarsal bones appear roentgenographi- 
cally normal. 

The vertebral bodies of the cervical spine 
appear normal. The vertebral bodies of the 
dorsal and lumbar spine are shortened in 
ther anteroposterior diameter.! There has 
bees inferior. beaking of the vertebral 


bodies at T-12 through L-3, which is most 
prominent at L-1 (Fig. 9, Z and B). Both 
ourpatients showed a high lumbar scoliosis. 
The interpedicular distance of the lumbar 
spine appears to show a normal cranial- 
caudal progression (Fig. 16). 








Fic. 8. Hand of R.E.; age 21 months. 
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lic. g. GE and B) Anteroposterior and lateral spine 
3) I 
of R.EÉ.; age 9 months. 


FLAT BONES 

The sbs are generally broad except for 
overcor=triction at the neck (Pig. 11,7 and 
B). The scapula is hypoplastic and there is 
a very skallow glenoid fossa (Fig. 12). 
There = marked flaring of the thac wings 
and hysoplasia of the base with the devel- 
opment of pseudo acetabulum from the 
dislocated hips. In addition, there is a defi- 
nite naerowing of the sacral sciatic notch 
that accentuates the posterior inferior iliac 
spines. 





SKULL 


The premature fusion of the metopic 
suture Bas been a rather consistent finding 





Vic. 1o. Lateral spine of A.L.; age 11 months. 


in the reported cases (Fig. 13). The over.all 
contour of the skull may be variable. One 
of our patients had a scaphocephily with 
premature fusion of the sagittal sutures 
(Fig. 14, Z and B), while in another patient 
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the head was brachycephalic (Fig. 1s). 
Other bones, such as the clavicles and man- 
dibles, have not shown consistent anoma- 
lies. 


IOINTS 


There are dislocations of the hips and 
shoulders. There is extreme resistance to 
extension of the elbows and wrists. The 
hands gradually develop a claw-like flexion 
deformity. 


DISCUSSION 


A recent summary of constitutional (in- 


trinsic) diseases of the bone lists 21 entities, 
including Leroy’s Lcell disease.’ 

The present paper emphasizes the roent- 
genographic appearance of Leroy’s Lcell 
disease in order to document more ade- 
quately the roentgenographic appearance 
of its phenotype. 

Tissue chemical analysis has not sup- 
ported the clinical presumption that [-cell 
disease belongs to the group of the muco- 
polysaccharide storage disorders. In 1 case, 
however, an introcellular retention of S* 
comparable to that found in Hurler’s dis- 
ease was observed.® 

To date, investigations have revealed 
multiple acid hydrolase deficiencies which 
seem restricted to the skin fibroblasts. 
Recent speculations about a basic lvso. 
somal membrane defect responsible for a 
diffuse enzymatic leakage could not be 
confirmed by studies on our patient A.L. 
The possibilty of immune mechanism has 
been raised. At this time, the clinical. 
roentgenologic differential diagnosis would 
include Hurler’s mucopolvsaccharidosis, 
Landing's GM, gangliosidosis and an inter- 
esting heterogeneous group of patients 
labeled “‘lipomucopolysaccharidosis,” al- 
though no evidence for an impairment of 
either lipid or mucopolysaccharide has been 
presented. Table u lists the salient features 
in the differential diagnosis of a patient 
with I-cell disease. This paper has empha- 
sized the skeletal anomalies which would 
be the usual presenting problem to the 
radiologist. 
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Fic. tt. GZ and B) Anteroposterior and lateral chet of R.E.; age 21 months. 


SUMMARY 

Leroy’s I-cell disease is a chondrodvstro- 
phy with disturbance in skin fibroblast 
metabolism, 








Fic. 12 Submental vertex view of skull of R.E.; 


Fic. 12. Scapula of R.E.; age 9 months. age g months, 


te 
t 
L2 
5 





FIG. 14. 


The condition is apparent within the first 


6 months of life. 


There is a severe mental and psyc 
tor retardation associated with coarse facial 


DIFFERENTIAL 


Death (vr) 

Growth spurt in first year of life 
Growth failure with shortness of stature 
Skeletal dysplasia 

Macrocephaly 

Gingival hyperplasia 

Limitation of joint extension 
Hepatomegaly 

Hirsutism 

Corneal opacities 

Cherry-red macular change 

Coarse fibroblast inclusions 

Increased urinary mucopolysaccharide excre 
B-galactosidase activity in liver 


Key: + markedly and consistently present, (+) m 
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(4 and B) Anteroposterior and lateral skull of R.E.; age 25 months. 


features, thickened skin, hvpertrophic gin- 


givae, joint stiffness, but without hepato- 


homo- 


Tante HI 


DIAGNOSIS OF I-CELL DISEASE 


Hurler Gyi-ganglio- 


syndrome sidosis 


(MPS D 


Type i 


3-10 2-4 








ES (+) 
As (F) 
; a 
(+) 
— (+3 
tion d — 
Low Absent 
Lily er inconsistently present, — absent. 


splenomegaly, or corneal opacities.* 
Phe roentgenographic skeletal findings 


Lipomuco- 





ee T-cell 
poly- ] : 
GE disease 
saccharidosis 

15 2-8 
(p 
(+) + 
(+) = 
(+) E 
(+) (+) 
f+) (+) 
(GF) = 

n: de 


Elevated | Normal or low 
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bic. rg. Lateral skull of A.L.; age 12 months. 
might be confused with those of a verv 
early form of Hurler's dysostosis multiplex, 
although bone lesions are now thought to 
appear later in the classical mucopolysac- 
charidoses. 

No significant storage process has been 
demonstrated in tissues other than the skin 
fibroblasts. 

Pathologic and biochemical studies have 
failed to disclose the nature of the brain 


ure aids at un wa 
d tricuspid valves, These ci 
viously been reported with P-cell disease, and these pathologic 
findings will be the subject of a subsequent article, É 


own to due disk. dun med 














idiac findings had not pre- 
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lesion responsible for the profound mental 


retardation 
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HEMOSIDERIN LADEN LYMPH NODES* 


AN UNUSUAL ROENTGENOGRAPHIC MANIFESTATION OF 
HOMOZYGOUS THALASSEMIA 


By PATRICIA H. WINCHESTER, 


ALD.. ROBERT CERWIN, M.D., 


RENATE DISCHE, M.D., 


and VIRGINIA CANALE, M.D. 
NEW YORK, NEW YORK 


7 | 'HALASSEMIA major isa disease of 


abnormal hemoglobin synthesis, result- 


ing in a severe hemolytic anemia and 
marked medullary and extramedullary 


hematopoiesis which produces characteris- 
tic skeletal abnormalities.'?4> Because of 
iron released from the underlying hemolytic 
process, increased iron absorption frona the 
gastrointestinal tract?^? and multiple thera- 
peutic transfusions, marked secondary he- 
mochromatosis occurs. This may be recog- 
nized radiographically by increased density 
of the liver shadow.? 

The present report is concerned with the 
unusually increased density of certain 
lymph nodes evident on plain film roent- 
genograms which proved to be due to iron 
deposition. 

The New York Hospital Pediatric Frans- 
fusion Clinic follows 7o patients with tha- 
lassemia major. In the course of routine 
studies during the past year, 4 older pa- 
tients were observed to have unusually 
dense lymph nodes. These 4 cases are the 
subject of this report. 


REPORT OF CASES 

Case 1. M.D'A. was diagnosed at the age of 2 
years as having thalassemia major and received 
transfusions at 3 week intervals; total trans- 
fusions were approximately 400. Splenectomy 
was performed at the age of 16 years. Conges- 
tive cardiac failure became apparent at the age 
of 13 years. She died at the age of 23 vears of 
intractable heart failure. 


Case m. N.C. was a 15 year old male whose 
diagnosis o thalassemia major was made at 
the age of 6 months. Transfusions were ad. 
ministered every 2-3 weeks, totaling abour 220. 


* From the Departments of Radiology, Pediatrics and Pathology, Cornell University Medical Colleg 


Cornell Medical Center, New York, New York. 


At the age of 8 years splenectomy was per- 
formed because of thrombocytopenia, leuko- 
penia and increasing anemia. Death occurred 
at the age of 14 years of intractable congestive 
heart failure. 


Case in. P.C, was a 29 year old female who 
died of pneumonia and congestive failure. The 
diagnosis of thalassemia major had been es- 
tablished at 3 vears of age. Transfusions were 
required every 1-2 weeks to maintain the 
hemoglobin level above 8.0 gm. per cent, and 
during the span of her disease a total of 6oo 
were administered. At the age of 12 years she 
had an episode of viral hepatitis. Pericarditis 
complicated her course at the age of 14 vears. 
Splenectomy was performed at the age of 14 
years, because of pancytopenia and an in- 
creasing transfusion requirement. Hypergly- 
cemia secondary to pancreatic endocrine in- 
sufficiency was apparent clinically at the age of 
24 years. Because of gram negative sepsis sec- 
ondary to chronic cholecystitis and chole- 
lithiasis, a cholecystotomy was performed at 
the age of 28 years with the drainage of over 200 
gallstones. Postoperatively a cutaneous fistula 
developed between the skin and the gallbladder. 
Cardiac arrhythmias and myocardial failure 
were present for the last 8 years of life. 


Case iv. H.K. is a 154 year old female with 
thalassemia major whose transfusion require- 
ment has been every 3 weeks. At present 250 
transfusions have been given. Splenectomy was 
performed at the age 12 years. Thus far, she 
has not manifested any of the known com- 
plications associated with her disease. 


ROENTGENOGRAPHIC FINDINGS 


During the course of these patients’ ill- 
nesses, roentgenograms of the abdomen 


e and The New York Hospital- 


229 


Vou. 118, No. 1 





























Hemosiderin Laden Lymph Nodes Jag 





Fis. 1. Case ni. (4) Anteroposterior roentgenogram of the thoraechunibar spine at the age of 24 years. Many 


nodular ovoid densities are seen along the lower thoracic and 
porotic with many partially collapsed bodies. Expansion of the 





reper lumbar vertebrae. The spine is osteo- 
sosterior ribs is present. (B) Lateral roent- 


genogram of the abdomen demonstrates the radiopaque lymph sades anterior to the spine. The density of 
the liver is increased and numerous radiopaque gallstones are seen in the gallbladder. 


were obtained to detect gallstones and to 
study the thoracolumbar spine for fracture. 
In all 4 patients, elongated nodular densi- 
ties were visualized in chain-like fashion bi- 
laterally along the upper lumbar and along 
the lower thoracic spine (Fig. 1.7). The soft 
tissue radiopacities were just anterior to 
the vertebrae in the lateral projection (Fig. 
L5), and had the configuration of lymph 
nodes. Their densitv was most marked in 
tne older 2 patients but they were easily 
discerned in the 15 year old female (Fig. 2). 


Similar: in Case ut radiopaque Ivmph 
nodes were noted in the left supraclavicular 
region (Fig. 3). The liver density was also 
increase. (Fig. 1B; and 2). Osteoporosis 
was present in the vertebrae of all the pa- 
tients, presumably secondary to medullary 
expansien, The oldest patient (Case n) 
showed numerous compression fractures of 
the thoracolumbar spine and anterior scal- 
loping ef the vertebral bodies where the 
nodular densities abutted the spine (Fig. 


15). 


r 
































lic. 2. Case iv. Large oval densities were scca adja- 
cent to the lower thoracic upper lumbar spine 
during oral cholecvstography at the age of i$ 
years. 


PATHOLOGIC FINDINGS 


Autopsies were performed at the New York 
Hospital on Cases tr and ni. 


Case m, The body of N.C. was slightly built 
and marked retardation of growth and sexual 
development was evident. The skin aad a dif- 
fuse gray-brown discoloration. There was boss- 
ing of the forehead. 

Most of the organs exhibited a brown dis- 
coloration with extensive microscopic iron de- 
position, This was noted in the liver, pancreas, 
glomerular zone of the adrenal, thyreid gland, 
and choroid plexus. The liver, alti ough 
grossly normal, showed early cirrhotic changes. 
The kidneys were enlarged in size and n weight. 
Moderate amounts of hemosiderin were present 
in distal convoluted tubules. The Feart was 
enlarged, particularly the right ventricle and 
abundant iron was deposited in myocardial 
fibers. Pulmonary alveolar septa and vascular 
walls frequently were impregnated with cal- 
cium and iron. 
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The lymph nodes generally, and particularly 
the paraaortic lymph nodes, were enlarged up 
to 4 cm. in diameter. They were dark brown 
and soft. Microscopic examination showed an 
iron content varying from massive infiltration 
to focal deposition. No scarring was present 
in any of the lymph nodes. There was no cal- 
cium deposition in the lymph nodes except for 
focal slight calcification of vessel walls. Extra- 
medullary hematopoiesis in general was in- 
conspicuous. The small amount of calcium in 
the lymph node coincides with the generalized 
dystrophic calcification of blood vessel walls 
found in this patient. 


Case nr P.C. showed marked iron deposition 
in all parenchymal organs with distortion of the 
normal architecture of the liver and pancreas 
by fibrous scarring. Fibrous pericarditis was 
noted. The gallbladder had a thickened edema- 
tous wall and contained pigment stones. A 
small fistula connected the fundus of the gall- 
bladder to the skin. The bones were markedly 
osteoporotic with vertebral collapse in the 
thoracic and lumbar spine. The diploe of the 
skull was widened. 

The paravertebral, thoracic and abdominal 
lymph nodes were prominent and enlarged to 
g em., with a soft deep mahogany parenchyma. 
The paraaortic tissue was roentgenographed on 
the Faxitron Unit (Fig. 4). Marked increased 
soft tissue density was apparent within the 
lymph nodes. Microscopically, there was dif- 
fuse iron deposition both free and in reticulo- 
endothelial cells, but no fibrous scarring. Anal- 
ysis of the formalin fixed lymph node material* 
showed: 

Total iron content: 23.75%% of dry weight 
(6.41% of wet weight) 








Fic. 3. Case ni. Nodular radiodensities were present 
in left supraclavicular lymph nodes at the age of 
29 years. 


* Schwarzkof Microanalytical Laboratory, New York. 
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Pic. 4. Postmortem clinical specimen of paraaortic 
lymph nodes. Marked increased density is appar- 
ent in the lymph nodes which are moderately 
enlarged. 
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Total calctam content: 0.276% of dry weight 
770 


(0.0745 of wet weight) 





DISCUSSION 





Iron rdeased from disintegrating red 
blood cells is normally re-utilized for the 
svnthesis of hemoglobin and other iron 
containing tissue components, Under ab- 
normal coaditions iron can be stored in the 
body in tie reticuloendothelial system or 
the cells o£ organs. In hemolytic disease or 
after mult ple blood transfusions there is an 
increased. ron load in the body. The excess 
metal is scored largely as insoluble hemo- 
siderin in the reticuloendothelial system 
througho: t the body. Under these circum- 
stances iren deposits are therefore found in 
the spleen, bone marrow, lymph nodes and 
the Kuptf: cells of the liver. This type of 
iron distrioution is found in hemosiderosis 
and rarely causes any adverse reaction in 
the storage organs. However, in the face of 
excessive amounts of iron released over 
prolonged periods of time, hemosiderin 
deposition w ll extend into the parenchy- 
mal cells themselves and the extreme form 
of hemosic erosis becomes identical in many 
clinical ani in all pathologic manifestations 
with idiopathic hemochromatosis. 








SUMMARY AND CONCLUSION 


Thalassemia major, a disease character- 
ized not caly by markedly shortened red 
blood cell survival and ineffective erythro- 
poiesis necessitating numerous transfusions 
throughout life, but also by excessive ab- 
sorption cf iron from the gastrointestinal 
tract, leads to diffuse iron storage in both 
the reticcloendothelial svstem and the 
parenchynaa itself. It is the very early onset 
of massive iron deposition, combined with 
the clinics} manifestations linked with it, 
that sets this disease apart from simple 
transfusiom siderosis and also from idio- 
pathic hemochromatosis. 

All 4 parents studied received extraneous 
iron by transfusion totaling s0-150 gm. In 
the 2 patients studied who were autopsied 
at The w York Hospital, all lymph 





nodes contained variable amounts cf iron. 
The most severely involved lymph nodes 
were present in the chest, abGomen and 
along the vertebral column. In these loca- 
tions their iron content approximated 24 
per cent of their dry weight. The calcium 
content was only 0.27 per cent of dry 
weight. Therefore, the radiodensity of the 
lymph nodes is caused by iron storage and 
not dystrophic calcification, 

Patricia H. Winchester, M.D. 

Department of Radiology 

525 East 68th Street 

New York, New York 10021 
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AMERICAN COLLEGE OF RADIOLOGY 
GOLDEN ANNIVERSARY 


PRESIDENTIAL ADDRESS* 


By SEYMOUR FISKE OCHSNER, M.D.t 


NEW ORLEANS, LOUISIANA 


This opportunity, this very great honcr, to address you as President of the American College 
of Radiology is, I assure you, a deep emotional experience. For many weeks I have wondered 
what Í could possibly say that would tel you how much I have appreciated the confidence vou 
have shown, | have wondered how to describe the vast number and complexity of our programs 
in education, insurance, technology, government affairs, malpractice, peer review, and a 
hundred other activities. | have wondered whether 1 could clearly define the present needs in 
radiology, or forecast the future role thai a radiologist will have to play. I have wondered how 
to add something worthwhile to this Golden Anniversary meeting of the American College of 
Radiology. Indeed, I began to appreciate —and still feel rather like—the young man who was 
so well described many years ago in a short story by Stephen Leacock. You may recall that he 
was impulsively and exuberantly in love. After kissing his sweetheart goodbye one evening, he 
was so filled with emotion that~in Leacock s wonderful words —' He flung himself upon his 
horse and rode madly off in all directions." 

My task is how to control my emotions so as not to join Leacock's lad in riding off in too 
many directions. When I first pondered my role here, | was tempted to use a short and easy 
solution, one that would have required only the real life acting out of an ancient suggestion. On 
a similar occasion to this, it is said that the President of the organization was introduced in 
flowery fashion, ending with a sentence such as: "and now here is Doctor Ochsner to give you 
his presidential address.” Whereupon i would stand up, bow gracefully, tell you that my 
address was 1514 Jefferson Highway in New Orleans, and then bow again and sit down. 

As tempting as that easy evasion might be, our need at the moment is for more serious 
thought. In preparing some ideas to present, it seemed appropriate to search back through some 
records of the College to read the advice oí some of my predecessors as President. It leaves one 
with great respect for the men who have stood here before me. From them I am going to take 
themes which are certainly of profound importance to our present and future. 











In 1933, ten vears after the founding, Dr. 
Soiland was President and he made an 


THEMES IN OUR PAST AND PRESENT 
Concern for Professional. Standards. As 


vou have learned from the brief historical 
review by Juan del Regato, the prime 
mover in the organization of the American 
College of Radiology was Albert Soiland. 


! Der Recaro, J, A. History of American College of Radiclogy. 
Radiology, 1973, 707, 1-13. 






urgent plea that radiologists be deeply in- 
volved in maintaining high standards of 
practice. He wrote "Our College has the 
authority and also the ability to guide and 
direct radiological education ...to pre- 
scribe standards of equipment, and demand 


* Delivered at the Fiftieth Annual Meeting of the American College of Radiology, San Francisco, California, April a, 1973. 
t Chairman, Departments of Radiology and Radistion Therapy, Ochsner Clinic and Ochsner Foundation Hospital, New Orleans, 


Louisiana. 
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an acceptable operative basis for hospitals 
and clinics. Our College is in a position to 
require adequate safetv factors and the 
grading of personnel in all institutions 
where radiant energy is employed for the 
diagnosis and treatment of disease. [n 
order to initiate a concerted move in that 
direction, I would propose that a commit- 
tee from the Board of Chancellors be 
created to inquire into existing practices — 
and then formulate plans which the Col. 
lege may approve and put into early execu- 
tion," ? 

This was 40 years ago. Even now the Col- 
lege has a new committee which is just em- 
barking upon what may be our biggest 
problem of 1973. It is Professional Stan- 
dards Review Organization (PSRO). Our 
committee can go about its work with added 
zest, knowing that, spiritually at least, 
Albert Soiland is an ex oficio member. The 
development of vigorous standards is re- 
sisted by some because they fear that regu- 
lations may inhibit scientific innovation, 
stifle personal initiative, and lessen the pro- 
fessional flexibility that is desirable in diag- 
nosing or treating some individual patients. 
Others fear the dev elopment of standards 
because they believe that the current de- 
mands are simply another attempt to ob- 
tain Federal control and thereby promote 
a national health scheme. Still others fear 
them because they believe that they will 


not be able to attain the required level of 


performance that such standards mav set 
forth. In the over-all, however, I believe 
that radiologists have more to gain than to 
lose bv cooperating with other qualified 
professionals in dev eloping high PUES 
for the expected normal of professional per- 
formance. The little that we might lose is 
more than balanced bv the good that we 
mav attain. With the widespread demand 
for assurance of quality of practice, and the 
almost unanimous national legislative man- 
date to achieve it, it seems we would be 
foolhardy not to proceed. 


*Sonassp, A. Relation of American College of R adiology to 
future of fradi iology. Am. J, Roesroexon. & Ran. Tuerapy > 1934, 
Pf, 164-165. 
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I woulg hope that our College can come 
forth with ideas, and principles, and specific 
standarcs that represent the best of ra- 
diologic practice. If we do this, all physi- 
clans whe practice according to such stan- 
dards wi! be respected by medical colleagues 
and patients alike. If I read correctly the 
current demands for PSRO by our patients 
and our legislators, their main concerns are 
that our professional care be available when 
needed ind of good quality when provided. 
It is hard to deny that such requests are 
justified. In my opinion, it is our duty to 
respond to these demands with a positive 
program. To develop and propose appro- 
priate standards is one way to do this, and 
in the lorg view it is a re-affirmation of one 
of our perposes of existence. 

Broad Base of Support. When the Col- 
lege was founded, it was composed of indi- 
viduals wao were deemed to be distin- 
guished ard it was initially limited to 100 
individual members. While such an orga- 
nizatiow might have prestige, it would never 
have developed into the major force that 
the American College of Radiology has in 
fact become. One of the founders, Dr. 
Edward Chamberlain who, I am happy to 
report, s with us here today, is the indi- 
vidual who deserves the most credit for 
setting the College on the course that has 
resulte in its present evolution. His 
leadership began in 1935 when the new 
position of Chairman of the Board of 
Chancelors was created. He succeeded in 
leading a gradual transformation from an 
honorary society into a progressive protes- 
sional organization which expanded its 
membership rapidly. By 1940, there were 
1,000 members.’ 

This re-organization provided the Col- 
lege with active and widespread support 
from af segments of radiology. This funda- 
mental appeal is the basic strength of the 
College. Every qualified radiologist, and 
every pararadi ologic worker, can find a 
home zad a working relationship with the 














* Beecaer, R., and Breecner, E. The Rays. A History of 
Radiclogs in the United States and Canada. First edition. 
Willams: Wilkins Company, Baltimore, 1969, poni. 
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College. So long as we understand the 
necessity for this broad base of support, 
and work to hold together all those inter- 
ested in various aspects of radiology, the 
College should continue to grow and to bea 
powerful influence in medical atfairs, 

In following this theme of continued in- 
terest in fundamental appeal, we mav note 
that some 30 vears after Cham berlain, a re- 
cent President and V ice-presideat of the 
College (Robert McConnell and George 
Cooper) were the 2 prime leaders im the 
most recent re-affirmations of our funda- 
mentalism. The development of the Chap- 
ter System and the evolution of tae Coun- 
cil as the policy making body are changes 
that have brought the College to the com- 
munity level and vitalized the activities of 
our component desc 

Call for Personal Involcement. X third 
concept that is found repeatedly in the 
writings of our predecessors is the admoni- 
tion that our College will not reach its full 
flower without the devoted personal in- 
volvement of members in its efforts. Each 
of us in his own life knows this te be true 
of most human affairs. Two of our former 
Presidents, both honored sons of tais mag- 
nificent city by the bay, touched upon this 
need for personal involvement. In a very 
appealing discourse in 1952, Rober: Newell 
said he was going to deliver a sermon, based 
on "the revelation of his own inner con- 
sciousness.” He proceeded to describe 
those personal factors that made for pro- 
fessional success: competence in one's spe- 
cialtv, progressive acceptance of new tech- 
niques and ideas, personal availability to 
work, tactful relation with associates, and 
a character with courage.! Dr. Newell was 
laying before us the features of an up-to- 
date and personally involved physician. 

Ten vears ago, with the crisis of inde- 
pendent practice in radiology looming ever 
larger on the horizon, Henrv Garlaad gave 
a notable address in which he chellen: ged 
the members of the College (teachers, 





1 Newer R R. Radiologist’s duties and opportunites, with 
some thoughts on development of his career. Monthly Yess 
n. Coll, Rad., 1952, 8, 1-2 
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Chancellors, Fellows, and all members) to 
live up to a set of high ideals.’ He called 
these "an attainable Saint's Triad." This 
Garland Triad included: the pursuit of ex- 
cellence in practice and teaching; the sup- 
port of consistency in ethics and profes- 
sional arrangements; and the implementa- 
tion of discipline for ourselves and all Col- 
lege members. This was a fiery speech, 
which raised hackles of many members, as 
one supposes that Dr. Garland fully in- 
tended. 

Almost every year it seems that some 
major controversy arises in radiology 
whether it be hospital contracts, or inde- 
pendent practice, or Medicare, or nuclear 
medicine, or PSRO, or what not. One over- 
whelming lesson that these repeated crises 
should have taught us is that we must be 
personally involved in the whole of medi- 
cine and the affairs of the College. There is 
no other wav for one to know what is 
happening or to influence the direction of 
change. 

Spirit of Cooperation, Still another theme 
that recurs in our s¢ year history is the 
realization that we must show a spirit of 
cooperation. The affairs of radiology may 
then be adequately presented to, and ac- 
cepted bv, our colleagues in other branches 
of medicine and by the community of men 
where we must live and practice. We e may 
look back again to the time of Albert Soi. 
land. As early as 1924, only 1 vear after the 
founding of the College, Dr. Soiland ini- 
tiated an effort to form a Section on Radi- 
ology in the American Medical Association. 
He was a delegate to the AMA from Cali- 
fornia, and was in a position to keep press- 
ing that issue, until a Section was formally 
approved in 1925. This is only one area in 
which radiologists may cooperate with 
groups of other physicians, but it is a most 
important one. In the last few vears, the 
College has developed a more formal rela- 
tionship with the American Medical As- 
sociation, through the Section Council, to 


5 GantAND, L. H. Excellence, consistence and discipline—at- 
tainable Saint’s triad. Annual Report Issue. £m. Coll. Rad. Bull, 
1952, 19-22. 
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which the College elects 3 representatives. 
Practical realism indicates that it is im- 
portant to radiologv to maintain its in- 
timate association with the main body of 
medicine. It does require a true spirit of 
cooperation and a willingness to participate. 
This must be a continuing effort on the part 
of individual practitioners of radiology in 
the local communities, the state organiza- 
tions, and the national specialty and gen- 
eral associations. As recently as 2 years ago, 
in his presidential address, Stanley Wyman 
listed this as one of our important respon- 
sibilities. For so years, then, this theme 
has been an integral part of our history. 
TWO PERSONAL TRAITS 

To these 4 broad themes, I should like to 
add 2 personal quali fications that radiolo- 
gists should bring to their practice. 

The first of these is proper ethical posture. 
Radiologists must conform to the same 
ethical precepts that are cherished by all 
honorable doctors of medicine. Most of 
these principles are so fundamental to men 
of good conscience that the path of correct 
conduct is usually obvious. Indeed, public 
discussions about ethics seem almost em- 
barrassing at times, perhaps because they 
begin to sound like sermons, My purpose 
here is simply to point out that the AMA 
has evolved the current principles that 
apply to physicians in general, and the ACR 
has presented a supplementary set of 9 
principles that define ethical radiologic 
practice.’ With these as guides, we can 
arrange our relations with patients, physi- 
cians, and hospitals so that we deserve their 
respect. 

The second personal trait is a compassion 
iid our patients. During an illness many 

ears ago, I first encountered the writings 


of Dr. Francis Peabody of Boston. In an 
enduring classic, “The Care of the Pa- 
tient," he wrote “... the secret of the 


care of the patient is in caring for the pa- 
5 Wyman, S. M. Radiology's responsibilities. fez. Coll. Rad. 
Bull, 1971, 27, 3A-3C 
TOcussgnR, S. F. M 


M. 7., 









ical ethics in practice of radiology. South. 
1957, 60, $33-538. 
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tient," 5 Anyone who has experienced a sig- 
nificant iEness appreciates the everlasting 
truth of these words. In the practice of ra- 
diology, I have too often seen behavior that 
is thoughtless or inconsiderate. Because we 
encounter some of our patients onlv tan- 
gentially, we may neglect to perform as 
physicians in their eves. It was particularly 
heartening to hear Scott Dunbar’s Presi- 
dential Address at the 1972 Annual Meet- 
ing of the American Roentgen Ray So- 
cietv,? His final 2 sentences deserve re- 
statemenz: “The radiologist himself can 
have a profound influence on the workings 
of the ertire hospital department or office 
by the manner in which he speaks of pa- 
tients, te patients, and in the presence of 
patients. Efficiency, economy, enthusiasm 
for learreng and teaching, are not incom- 
patible with the provision of prompt, ex- 
pert, anc above all, compassionate care for 
the patient as a person." This is a tremen- 
dously rnportant factor in our practice, 
and in oar lives, if we hope to maintain the 
humanity and idealism that, in the past, 
have rewarded physicians with the love and 
admiraton of their fellow men. 


CONCLUSION 


In bringing these comments to a close, 
let me thank you again for vour kindnesses 
in the past several years. This noon I have 
tried to express my concern that we carry 
forth, with renewed vigor, some major 
themes out of our past to promote high 
professional standards, to maintain a broad 
base of support, to give our genuine per- 
sonal irvclvement, and to exhibit a spirit 
of cooperation with our communities and 
profession. I would hope that we might then 
add to these a firm ethical posture and a 
compassionate concern for our patients. 

Achieving this, we may look ahead with 
real enthusiasm to the future of our spe- 
cialty. We will be facing up to the chal- 
lenges end opportunities that lie before us. 








7. W. Doctor and Patient. First edition. The Mac- 
any, New York, 1930. 

. S, Patient as person; President's Address, 1972. 
Rav. 1972, 
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HUMAN GENETICS, SYNDROMES, AND 
THE RADIOLOGIST 


ITH the rediscovery of Mendel’s work 

in the early yearsof thiscentury, genet- 
ics was established as a scientific discipline. 
The major contributions of genetics have 
been in agriculture, from which mankind 
has extensively benefited. The acvances in 
human genetics have been very slow and 
relatively insignificant until recent vears. 
Research activities in molecular biology, 
basic biochemical defects, enzymatic de- 
fects, and tissue cultures promise to solve 
some of the problems in the field of human 
genetics. 

Until early in the Twentieth Century the 
knowledge of hereditary disorders was 
limited to clinical observations of certain 
gross anomalies. The advances in chemistry 
contributed to the recognition of several 
hereditary errors in metabolism. The first 
such error in metabolism discovered was 
alkaptonuria. Some of the other constitu- 
tional diseases with known pathogenesis 
detectable by laboratory methods are muco- 
polysaccharidoses, mucolipoidoses, lipoi- 
doses, and miscellaneous errors in calcium 
and phosphorus metabolism. The improve- 
ments in the cytologic techniques in the 
past 15 years have resulted in the recogni- 
tion of a number of chromosomal abnor- 
malities which are associated with deformi- 
ties and in some cases with characteristic 
phenotypic appearances. The adverse tera- 
togenic effects of x-irradiation, drugs, and 
infections such as toxoplasmosis, rubella 
and cytomegalic inclusion disease have 
been well established. 

Many congenital malformations are con- 
sidered to be inherited as autosomal reces- 
sive traits.) Accurate clinical, radiologic, 
biologic and genetic evaluation is needed 
before an intelligent counseling can be 
offered. 

Over the years radiology has contributed 

1 McKusicx, V. A. Mendelian Inheritance in Man; Catalogs of 
Autosomal Dominant, Autosomal Recessive and  X-Enked 


Phenotypes. Third edition. Johns Hopkins Press, Baltimore, 
1971. 


its share to the recognition of some of the 
malformation syndromes and genetically 
determined diseases. The correct diagnosis 
of most skeletal dvsplasias and some of the 
malformation syndromes depends upon the 
roentgen findings. The evaluation of these 
uncommon syndromes forms a very small 
portion of the general practice of radiology. 
However, when a radiologist 1s consulted 
about such a problem, the correct diagnosis 
of that specific case becomes very impor- 
tant to the family. Mistakes in diagnosis 
are easily made if the consultant radiologist 
is not familiar with d:agnosable entities. As 
an example, dwarfism in the newborn may 
be caused bv anv of the following svn- 
dromes: achondroplasia; achondrogenesis; 
asphyxiating thoracic dysplasia; metatropic 
dwarfism; thanatophoric dwarfism; dia- 
strophic dwarfism; campomelic dwarfism; 
chondrodystrophia punctata; chondro ecto- 
dermal dysplasia; spondylo-epiphyseal dys- 
plasia congenita; mesomelic dwarfism, os- 
teogenesis imperfecta congenita; and hypo- 
phosphatasia. The prognosis for the patient 
and the genetic counseling may be differ- 
ent in these entities. 

One of the problems in the past has been 
lack of uniformity in the terminologies used 
in different parts of the world. As long as 
so many of the malformation syndromes 
and hereditary diseases remain etiologi- 
cally undefined, we have no choice but to use 
the clinical and radiographic similarities as 
the basis for diagnosis and for the forma- 
tion of a nomenclature as a means of com- 
munication. A group of experts have pre- 
pared such a nomenclature, the use of 
which is hoped to reduce some of the exist- 
ing confusion.? It shouid be stressed that if 
the clinical and roentgen findings of a case 
do not completely fit into the well recog- 
nized outlines of a syndrome or a disease, 


2 Lancer, L. O, and Maznorkavx, P. Nomenclature for con- 
stitutional (intrinsic) diseases of bone. Aadioiog y, 1971, 99, b99- 
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it is better not to label a case than to offer 
a questionable diagnosis with important 
genetic implications. 

A syndrome identification and consulta- 
tion service sponsored by the National 
Foundation March of Dimes was orga- 
nized in January, 1969? In a report pub- 
lished in January, 1971 it was stated that a 
definite diagnosis was made in 18 per cent 
of the first 1co cases received by the con- 
sultants, Most of the diagnosed cases listed 
in that paper have roentgen manifestations 
which contribute significantly to a correct 
diagnosis. More physicians should use this 
service for their undiagnosed cases. This 
should ultimately help in the management 
of their patients. 

The literature has been recently flooded 
with papers on new malformation syn- 
dromes. To quote Warkanv on this sub- 
ject: "Any observation of a syndrome can 
be of a practical or theoretic importance, 
particularly if it stimulates etiologic re- 


3 Feixcorp, M., and Gerus, S. S, Syndrome identification and 
consultation service. A.M od. dm. Y. Dis. Child. 1971, 724, 82-83, 
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search, statistical evaluation, or experimen- 
tation”... "But if an aggregate of signs 
and synrotoms is named without considera- 
tion of #s etiology, pathogenesis and prog- 
nostic value, it can become a superficial 
label which inhibits rather than promotes 
thinking and research." 

The radiologists should be encouraged, 
not only to offer their opinions on the 
roentges manifestations of a disease or syn- 
drome, kut also be concerned in all aspects 
of the pacient’s problems, including the 
genetic :mplication of their findings. This 
type of active participation generally re- 
sults in a more intellectually rewarding 
practice of radiology. 


HoosuaNc Taysr, M.D. 

President-Eleci 

Society for Pediatric Radiology 
Children’s Hospital Medical Center 


gist and Grove Streets 
Oakland, Zalifornia 94609 


* Wang asm, 7, Syndromes. AM. Am. Y. Dis. Child, i71, 
P214, 368—378. 
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FIFTIETH ANNUAL MEETING 
OF THE AMERICAN COLLEGE OF RADIOLOGY 


HE Fiftieth Annual Meetinz of the 

American College of Radiology was 
held at the Hotel St. Francis, in the charm- 
ing city of San Francisco, California, Mon- 
day through Friday, April 2-6, 1973. 

The Fiftieth Anniversary Meeting marks 
an important milestone in the histcry cf the 
College, which now has become the most 
prestigious Forum for representation of all 
aspects of American Radiology. Fresxlent 
Ochsner in his Presidential Address, a: the 
Tuesday Luncheon, appraised b-ilhantly 
the “themes” of the past and present re- 
sponsible for maintenance of facers of the 
highest quality in reaching this prestigious 
status. In particular, he emphasized some 
major themes of the past such is: "to 
promote high professional stand wds, to 
maintain a broad base of support. to give 
our genuine personal involvement. and to 
exhibit a spirit of cooperation with our 
communities and profession." To :hese he 
added “two personal traits" ... "a firm 
ethical posture and a compassionate con- 
cern for our patients," He concduded-- 
"Achieving this, we may look ahead with 
real enthusiasm to the future of our spe- 
cialty." 

The Fellowship Convocation Ceremonies 
this year were held Tuesday at §:30 P.M. in 
the St. Francis Ballroom, followed at 6:45 
p.M. by a Convocation Cocktail Reception. 
Certificates of Fellowship were presented to 
109 new Fellows for "outstanding con- 
tribution and service to radiology.” 

At this Convocation, Gold Medals were 
presented to Maxwell H. Poppel end Fay 
H. Squire, two distinguished physicians, 
great scholars, and above all ferver t advo- 
cators of the highest standards in tae prac- 
tice of radiology as a specialty. 

On Wednesday evening, 6:15-7:15 F.M., 
there was a Joint Reception of th» ACR- 
California Radiological Society in the 
California Room. 

The Annual Business Session of the Col- 
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lege was held Thursday 11:00 a.m.-12:30 
p.M.in the St. Francis Ballroom. The follow- 
ing officers were elected: President, Dr. 
Robert D. Moseley, Jr., Albuquerque, New 
Mexico; Vice President, Dr. James P. Steele, 
Yankton, South Dakota; Secretary-Trea- 
surer, Dr. J. Richard Raines, Portland, 
Oregon; Chairman, Board of Chancellors, 
Dr. Robert E. Wise, Boston, Massachu- 
setts; Vice-Chairman, Board of Chancellors, 
Dr. John M. Dennis, Baltimore, Maryland. 

The Teachers Conference this year 
opened on Thursday, April s, with a Lunch- 
eon Session, 12:30 P.M.-2:00 P.M., at which 
Dr. Edmund D. Pellegrino, Vice President 
for Health Sciences, State University of 
New York, gave an address on “The Con- 
cept of the Academic Health Center." 

The Thursday afternoon Session was de- 
voted to problems of medical education in 
radiology and was presided over by Dr. 
Walter M. Whitehouse, Ann Arbor, Michi- 
gan. 

At the Friday forenoon Session, 8:30 
A.M.-12:30 P.M., a very detailed Panel Dis- 
cussion was held with Dr. Thomas F. 
Meaney, Cleveland, Ohio, presiding. The 
Panel Discussion was divided into 3 parts: 
(1) Manpower in Radiology--Are We 
Training too Many or too Few Residents?; 
(2) Manpower Regional Reports; and (3) 
Control of Manpower. The Luncheon 
Address was likewise on "Medical Man- 
power." 

In the afternoon, 2:00-5:00 P.M., under 
the Presidency of Dr. Milton Elkin, Bronx, 
New York, the subjects of "Continuing 
Education" and “Production and Dis- 
tribution of Audio-visual Teaching Mate- 
rials" were thoroughly discussed and some 
very interesting suggestions were made. 

The meeting adjourned at 5:00 P.M. on 
Friday, April 6, 1973. 

This year the College had also arranged 
a most attractive Ladies Program, which 
was as follows: Monday, combined City 
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and Shopping Tour; Tuesday, San Fran- 
cisco Behind the Scenes Tour in the morn- 
ing, and An Afternoon in the Park in the 
afternoon; Wednesday, California Wine 
and Flowers Tour; and Thursday, China- 
town Walking Tour. 

The 1973 Postgraduate Radiological 
Conference wis held in Hawaii at the Maui 
Hilton Hotel, April 7-14, immediately fol- 
lowing the ACR Fiftieth Annual Meeting. 
The Faculty for this year’s Conference in- 
cluded: Drs. Milton Elkin, Frederick J. 
Bonte, Luther W. Brady, John M. Dennis, 
Jack Edeiken, Thomas F. Meaney and 
Mannie M, Schechter. 

The topics which were discussed in- 
cluded: cardiovascular nuclear medicine; 
emergency radiation therapy ; radiologic ap- 
proach to bone tumors; obstructive urop- 
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athy; smell bowel tumors; current concepts 
in treatment of carcinoma of the cervix; 
the scintilation camera; and preoperative 
radiation therapy for head and neck 
cancer. 

After the close of the Radiological Con- 
ference, :eginning on April 14, there was an 
optional extension tour to Kauai and 
Honolula, including a week of sightseeing 
on the islands of Kawai and Oahu, and re- 
turn trzasportation. from Honolulu. All 
travel arrangements were handled by the 
Lee Kirkland Group Travel Services, Inc., 
of Kansas City, Missouri. 

The Ffty-first Annual Meeting of the 
Americar College of Radiology will be held 
at the Moosevelt Hotel in New Orleans, 
Louisiana, April 1-6, 1974. 





May, 1973 











URORADIOLOGY CLUB 


The Uroradiology Club, an organization 
of physicians having as their primary inter- 
est the diagnosis of the normal and abnor- 
mal urinary tract by radiologic and other 
closely allied modalities, was formed in 
November 1972. 

The elected officers are: President, Joshua 
A. Becker, M.D.; and Secretary, Howard 
M. Pollack, M.D. 

The membership is by application. 

Please address inquiries to the Secretary, 
Department of Radiology, Episcopal Hos- 
pital, Front Street and Lehigh Avenue, 
Philadelphia, Pennsylvania 19125. 


FIRST ANNUAL 

DR. FRANZ J. BUSCHKE LECTURESHIP 

The University of California Medical 
School, San Francisco, Department of Ra- 
diology, Section of Radiation Oncology is 
pleased to announce the First Annual Dr. 
Franz J. Buschke Lectureship, June 7, 1973, 
8:00 p.M. at the University of California 
Medical Center. 

The Guest Lecturer will be Robert 
Parker, Professor and Head of the Radia- 
tion Therapy Division at the University of 
Washington, Seattle, Washington. His topic 
will be “The Changing Role of Radiation 
Oncology in Cancer Management." 

For further information please write to: 
Theodore L. Phillips, M.D., Professor and 
Chief, Section of Radiation Oncology, Uni- 
versity of California Medical School, San 
Francisco, California 94122. 

INSTITUTE FOR PEDIATRIC RADIOLOGY 

The Institute for Pediatric Radiology 
and Chas. E. Shopfner, M.D., will present 
2 educational meetings in the coming 
months. 

"Radiologv of the Pediatric Gastroin- 
testinal Tract" will be presented May 5-6, 
1973 at the Prom Sheraton Motor Hotel 
in Kansas City, Missouri. 


“Current Status cf Pediatric Uroradiol- 
ogy" will be presented August 4-5, 1973 at 
the Prom Sheraton Motor Hotel in Kansas 
City, Missouri. 

The registration is unlimited. 

For further information please write In- 
stitute for Pediatric Radiologv, 4148 North 
Cleveland Avenue, Kansas City, Missouri 
64117. 


AMERICAN ASSOCIATION OF PHYSICISTS 
IN MEDICINE 

The American Association of Physicists 
in Medicine will hold its Annual Meeting at 
the Town & Country Hotel, San Diego, 
California, July 30-August 2, 1973 

The Annual Meeting this year is being 
planned for the maximum benefit of mem- 
bers and families. In general, the scientific 
and business sessions will be held in the 
mornings, leaving the afternoons tree tor 
the participants to enjoy the wonders and 
delights of sunny San Diego. 

In addition to invited and contributed 
papers and scientific exhibits, there will be 
a number of informal seminars on topics of 
general interest. 

Please write to Jerry Hilbert, Ph.D., 
Chairman, General Coordination Com- 
mittee, Department of Radiology, Univer- 
sity Hospital, 220 Dickenson Street, San 
Diego, California 92103, for further infor- 
mation. 

INTERNATIONAL ORTHOPAEDIC 
CONGRESS ON THE 
KNEE JOINT 

Recent advances in basic research and 
clinical aspects of the knee joint will be the 
general themes of an International Con- 
gress to be held September 13-15, 1973 in 
the buildings of the Medical Faculty in 
Rotterdam on the occasion of the 75th 
Anniversary of the Dutch Orthopaedic As- 
sociation. 

About zo specialists will lecture on the 
main topics, such as transplantation. of 
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cartilage and bone, trauma of the knee joint, 
degenerative diseases and congenital de- 
formities. Recent roentgenograms on the 
subject will be presented and technical and 
scientific exhibitions will be held in the 
same buildings. 

It is expected that about 400 participants 
from all over the world will attend this 
meeting. 

Preparations for the Congress have been 
entrusted to an Organizing Committee, 
which is presided over by Professor Dr. B. 
van Linge of the Rotterdam Medical Fac- 
ulty; Dr. B. E. E. M, J. Veraart, ortho- 
paedic surgeon at Arnhem, The Nether- 
lands, 1s acting secretary. 

For further information please write to 
the Secretariat, c/o Holland Organizing 
Centre, 16 Lange Voorhout, The Hague, 
The Netherlands. 


NINTH ANNUAL CANCER SYMPOSIUM 

WEST COAST CANCER FOUNDATION 

The “Ninth Annual Cancer Symposium,” 
sponsored by the Statf of the West Coast 
Cancer Foundation, will be held in San 
Francisco at the Sheraton Palace Hotel, 
September 14 and 15, 1973. 

The subject this year will be “Histologic 
Grading in Cancer and its Relationship to 
Treatment and Prognosis.” 

Among the prominent speakers are: Dr. 
H. J. G. Bloom of the Royal Marsden Hos- 
pital, London, England; Dr. Juan del 
Regato, Director of Penrose Cancer Hos- 
pital, Colorado Springs; and Dr. Ronald 
Dorfman, Associate Professor of Pathology, 
Stanford Medical Center. 

The proceedings, as in the past, will be 
published as the ninth volume of Frontiers 
in Radiation Therapy and Oncology. The 
eighth volume titled "Radiation Therapy 
and the Cancer Center" is currently in 
press. 

For further information please write to 
Jerome M. Vaeth, M.D., Director West 
Coast Cancer Foundation, 2155 Webster 
Street, Suite 615, San Francisco, California 
g4ils. 
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POSTGRADUATE, COURSE IN 
NEURORADIOLOGY 

There will be a “Postgraduate Course in 
Neuroradiclogy” sponsored by Dr. Juan 
M. Taveras and Dr. Paul F. J. New and 
Harvare Medical School from September 
7-21, E973. 

This : day course will cover most topics 
in the feld of Neuroradiology and the 
faculty will consist of Neuroradiologists 
from alf over the United States. 

Please send inquiries to: Harvard Med- 
ical Scaool, Department of Continuing 
Educateen, 25 Shattuck Street, Boston, 
Massacausetts 02115. 


POSTGRADUATE COURSE FOR RADIOLO- 
GISTS ƏN DIAGNOSTIC X-RAY PHYSICS 


An irtersive one week course on "Diag- 
nostic *-Ray Physics— Review and Recent 
Advances" is offered for radiologists, em- 
phasizinz those aspects relevant to the 
selection, optimal use and testing of x-ray 
machines and imaging devices. 

The ceurse is sponsored by the American 
Association of Physicists in Medicine in 
cooperetion with the Medical Physics and 
Engineering Center of the University of 
Wiscoms:n Medical School and will be held 
September 17-23, 1973 at the Wisconsin 
Center. Madison. The attendance is limited 
to £o part cipants. 

The faculty represents a wide range of 
interest and will include: Lloyd Bates, 
Johns Hopkins University; Robert O. Gor- 
son, Tomas Jefferson University; Earle 
Gregg, Case Western Reserve University; 
Kurt 4ossman, University of Chicago; 
Melvin Siedband, University of Wisconsin; 


Leonar Stanton, Hahnemann Medical 
College; E. Dale Trout, University of 
Oregor; Edward W. Webster, Massa- 


chusett General Hospital; and Alfonso 
Zermeno, M. D. Anderson Hospital. 

Inqvaries should be directed to: Dr. N. 
Sunthzralingam, Stein Research Center, 
Deparanent of Radiology, Thomas Jetter- 
son Uraversity, Philadelphia, Pennsylvania 
19107. 


FOURTH INTERNATIONAL SYMPOSIUM 
ON LOCOREGIONAL TREATMENT 
OF TUMORS 

The Fourth International Symposium on 
the Locoregional Treatment of Tumors will 
be held at Saint-Vincent (near Turin), 
September 19-21, 1973 

It will be organized by the Institute of 
Oncology of Turin and the Italian Society 
for the Locoregional Therapy of Tumors, 
sponsored bv the Italian Ministry of Edu- 
cation, the Ministry of Health and the 
Italian League against Cancer. 

The Symposium will be arranged into 
Panels and Free Paper Sections according 
to the following plan: A. Panels (invited 
speakers): (1) local immunotherapy; (2) 
laser and photocoagulation; (3) topical 
chemotherapy; (4) cryosurgery; (5) arterial 
infusion chemotherapy; (6) perfusion che- 
motherapy; (7) arterial radiotherapy; (8) 
interstitial curietherapy; and (g) lympho- 
therapy. 

B. Sections (free papers): 
plus additional techniques. 

For more detailed information on at- 
tending the Symposium kindly write to the 
Scientific Secretary of the Fourth Sym- 
posium: Fausto Badellino, M.D., Istituto 
di Oncologia, Via Cavour 31, 10123 Torino, 
Italy. 
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OPTICS IN DIAGNOSTIC MEDICINE 

The Department of Radiology, College 
of Medicine, University of Arizona, is 
pleased to announce a topical meeting en- 
titled “Optics in Diagnostic Medicine" 
co-sponsored by the Optical Society of 
America, and the Optical Sciences Center 
at the University of Arizona. This meeting 
will be held at the College of Medicine, 
University of Arizona, Tucson, Arizona, 
January 9-11, 1974. 

The purpose of the meeting is to bring 
together experts in an interdisciplinary en- 
vironment for the discussion of such topics 
as imaging in diagnostic radiology, medical 
holography, microscopy, thermography, 
image processing, information extraction, 
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imaging in nuclear medicine, and image re- 
cording and storage. Joint participation by 
medical and optical scientists is planned to 
encourage communication | n areas of prob- 
lem and solution. 

The meeting format will consist. prin- 
cipally of invited speakers, plus a number 
of contributed papers subject to review by 
the program committee. In addition, an 
“interpretive” group will prepare com- 
ments on the papers from the medical and 
scientific points of view. Due to space 
limitations, it will be necessary to limit 
registration to the first 300 applicants. 

The interdisciplinary relationship be- 
tween the College of Medicine and the 
Optical Sciences Center offers a unique op- 
portunity for this conference, and the 
warm, sunny climate and friendly hos- 
pitality of Tucson provide an ideal atmo- 
sphere. 

For further information, please contact 
M. Paul Capp, M.D., Professor and Chair- 
man, Department of Radiologv, The Uni- 
versity of Arizona, Arizona Medical Center, 
Tucson, Arizona 85724. 


CENTENNIAL CONFERENCE ON 
LARYNGEAL CANCER 

The Centennial Cor ference on Laryngeal 
Cancer will be held in Toronto, Canada, 
May 26-31, 1974. 

The scientific program will feature inter- 
nationally renowned authorities in surgerv, 
radiotherapy, pathology, and will encom- 
pass the knowledge accumulated on laryn- 
geal cancer since the first laryngectomy a 
centurv ago. 

The aim of the Conference is to resolve 
the differences of opinion as to the treat- 
ment of cancer of the larvnx, to establish 
guidelines for research and to contribute to 
better methods of early diagnosis of the 
disease. 

The registration is limited. 

For further information, please write to 
Professor D. P. Bryce, Secretary General, 
92 College Street, Toronto 2, Ontario, 
Canada. 
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IX CONGRESSO DEI RADIOLOGI DI CUL- 
TURA LATINA AND XXVI CONGRESSO 
NAZIONALE DELLA SOCIETÀ ITALIANA 

DI RADIOLOGIA MEDICA E 
MEDICINA NUCLEARE 


'The Federation of the Societies of Medi- 
cal Radiology of the latin area will hold its 
next Congress in Venice, Italy, October 15- 
19, 1974. 

For further information please write to 
the President: Prof. G. F. Pistolesi, Ra- 
diology Department, University Hospital, 
Verona, Italy. 


XI INTERNATIONAL CANCER CONGRESS 


The Eleventh International Cancer Con- 
gress will be held October 20-26, 1974, in 
the Tuscany-Umbria area and will be 
centered chiefly in Florence (Italy). His- 
torical and cultural reasons explain this 
choice, for Florence and most of neighbor- 
ing cities have been seats of Universities 
and Academies over the centuries. Further- 
more, the cities where the scientific sessions 
will take place can easily be reached from 
the 2 residential centers of the Congress: 
Florence and Montecatini. 

During the first 2 davs, 10 Conferences 
will be held in 6 different towns. Par. 
ticipants are required to make a choice as 
to the Conference they wish to attend, be- 
cause it is the deliberate intent of the 
Union to prevent participants from moving 
from one Conference to another. The fol- 
lowing 3 days will be devoted to Symposia 
and Proffered Papers. All sessions will be 
held in Florence itself, thus affording many 
opportunities for participants to meet. The 
Memorial Lecture and the closing cere- 
mony will take place on Friday, October 
25, in the afternoon. 

Advanced Courses on Clinical Oncology 
will be given in Florence on Saturday, 
October 26. 


As Florence cannot accommodate all 
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Congress participants, it was decided tha: 
centers f residence would be Florence and 
Montecatini, this latter chosen because of 
its excelent hotel facilities and its proxim- 
ity to Fiorence. 

It is essential that members attending 
the conferences in Montecatini, Lucca and 
Pisa be accommodated in Montecatini, 
whereas tl ose attending the Conferences in 
Florence, Perugia and Siena must reside in 
Florence. 

The Oficial Travel Agents, American 
Express Co. and CIT (Compagnia Italiana 
Turisme), will send to the applicant a 
reservation voucher, , specifying the name 
of the hotel and the city, Florence or 
Montecatini, according to “the scientific 
interest stated. 

The Congress will provide free transport 
service “or members, 7.¢., special buses cr 
trains, throughout the period of the Cor- 
gress. 

All members of learned societies, univer- 
sity institutions, oncologic institutions cr 
cancer societies may enroll for the NI 
Internaticnal Cancer Congress. Only er- 
rolled members may participate in the 
scientie sessions, attend the Medical and 
Scientife Exhibitions and take part in the 
social pregram which will be announced 
later. Persons accompanying members (ex- 
cept chidren under 12) must be registered 
as Associate Members in order to partici- 
pate in events specially arranged for them. 

Pre and post.Congress tours will be 
plannec for the benefit of the Congress 
Members and their associates. Full details 
of those tours will be made known in due 
course. 

The official languages of the Congress 
will bez English, French and Italian. 

For further information, registration 
forms aac brochures, please write to: Gen- 
eral Secretariat, XI International Cancer 
Congress, Via G. Venezian, 1 20133 Milano, 
Italy. 
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Biorocicar Basis or RapiorHerapy. British 
Medical Bulletin, January, 1973, Volume 29, 
Number 1. Paper. Pp. go. Price, $6.<0. The 
British Council, 97 & 99 Park Street, london 
WiY 4HQ, 1973. 


The January 1973 issue of the British Medi- 
cal Bulletin is a symposium on the “Biological 
Basis of Radiotherapy,” and is of particular in- 
terest to radiobiologists, radiotherapists, and all 
concerned with cancer research. 

In his Introduction to the symposium, Sir 
Brian Windeyer, Emeritus Professor of Radiol- 
ogy (Therapeutic) at the University of London, 
reminds readers that determination of the cause 
of cancer and the development of efficient 
methods of treatment are the most difficult 
problems with which medicine is at present con- 
fronted, and that much effort is now being di- 
rected towards various aspects of cancer re- 
search. The development of radiotherapy, in 
particular, has increased in importance as it has 
now become the most frequently used of the 
available methods of treatment. 

This number of the Bulletin reviews and 
places in perspective the most important recent 
work in radiobiology which may be a basis for 
radiotherapy. It contains 16 papers contributed 
by writers whose personal contributions are well 
know throughout the world. It shows not only 
the vast amount of work and discovery already 
accomplished, but also the difficulties aad prob- 
lems still to be overcome before radiobiology 
can provide all the answers. 

The Scientific Editor of the sympesium is 
Professor N. M. Bleehen, who holds the Chair 
of Radiotherapy at the Middlesex Hospital 
Medical School, London University. 

The address of the British Medical Bulletin — 
published by The British Council—is 97 & gg 
Park Street, London WiY 4HQ, England. 

L. T. Morton 


‘TECHNOLOGY AND INTERPRETATION OF NUCLEAR 
Mepicine Procepvurss. By D. Bruce Sodes, 
MLD., F.A.C.P., F.A.C.G., Associate Profes- 
sor of Radiology (Nuclear Medicine), George 
Washington University, Washington, D. C.; 
Director, Nuclear Medicine Institute, and 
Director, Nuclear Medicine Department, Hill 
crest Hospital, Cleveland Memorial Founda- 


tion, Cleveland, Ohio; and Paul J. Early, 

B.S., Physicist, Nuclear Medicine Institute, 

and Nuclear Medicine Department, Hillcrest 

Hospital, Cleveland Memorial Foundation, 

Cleveland, Ohio; with the Technical Assistance 

of Dorothy M. Gibbons, R.T. (A.R.R.T.). 

Cloth. Pp. 516, with 202 illustrations. Price, 

322.90. C. V. Mosby Company, St. Louis, 

Mo., 1972. 

This text is a difficult one to review because, 
among other reasons, it is presented as a com- 
panion volume to another textbook titled “Nu- 
clear Medicine Technology." Deficiencies noted 
in the volume at hand might be eliminated by 
reference to the companion text. While these 
reviewers have no quarrel with the companion 
volume approach, we have nevertheless chosen 
to judge this volume on its own merits because 
it is possible that someone may wish to utilize 
this text without purchasing the companion, 
which was previously reviewed in this Journat 
(see Nov., 1970, 770, p. 650). Considered on its 
own merits, there exist wide variations in qual- 
ity from chapter to chapter, the result evi- 
dently, of the multiplicity of authors. 

The text is divided into 2 parts. The first part, 
titled "Nuclear Science," is further divided into 
4 sections on: physics (including instrumenta- 
tion); laboratory techniques; health physics; 
and nursing. The second part, "Clinical Nu- 
clear Medicine," is similarly divided into sec- 
tions on: nuclear laboratory procedures; dy- 
namic nuclear flow procedures; scanning and 
imaging; and special nuclear procedures. Each 
section, in turn, contains a number (as many as 
20, in the case of the physics section) of subsec- 
tions devoted to specific topics such as "Cali- 
bration of a Survey Meter" (Subsection 2 in 
Section 1, "Physics". 

The organization of the Subsections is inter- 
esting. There is, first, an explanation of the pur- 
pose and rationale of the experiment or pro- 
cedure. This is followed by, in divided page for- 
mat, a step by step procedure on the left side of 
the page with remarks pertinent to the indi- 
vidual steps on the right, ending with a list of 
"key points" which the exercise is intended to 
reveal. We find this to be an excellent general 
format. 'The juxtaposition of procedural details 
with pertinent explanatory remarks serves to 
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make the execution of the procedure readily un- 
derstandable to the student. The succeeding 
list of “key points" promptly reinforces the 
newly acquired understanding. This arrange- 
ment has much to recommend it. 

‘The major flaw in this text is that the ex- 
planations which precede the procedures are 
often, although with some notable exceptions, 
inadequate—a deficiency which in certain por- 
tions is severe, even allowing for the co-exist- 
ence of a companion text. Since, as previously 
mentioned, the quality is heterogeneously dis- 
tributed, a section-by-section analysis is re- 
quired. 

In the first section of Part [, devoted to 
physics and instrumentation, the esplananghs 
are generally poor, although the experiments 
are reasonably well designed. Important topics 
are entirely omitted as, for example, the rela- 
tionship between scanning speed and ratemeter 
time constant for optimum spatial “smoothing” 
in the image. While not omitted altogether, the 
treatment of such topics as collimation, statis- 
tics and the general workings of image-making 


devices is inadequate. The pertinent points of 


subjects to which the text is a ad- 
dressed are often neglected. For example, the 
means by which the Anger camera achieve 
spatial resolution zia its photomultiplier tube 
array is not given. In the subsection on survey 
meters, the crucial distinction between a “cutie- 
pie" and G-M counter, 4e., that one is an event 
counter and the other is not, is not mentioned. 
The use of atypical terminology is irritating and 
an impediment to learning (e.g, “adulterated 
gamma ray" to mean "scattered photon,” "loss 
of linearity of efficiency" for the more widely 
understood "coincidence losses"). 

In contrast, the explanations in Section 2, 
"Laboratory Techniques," are clear and well 
written. One could do a lot worse than to send 
erring technicians to the chapters on volumet- 
ric glassw are and the analytical balance con- 
tained in this section. Other portions of this 
section (preparation of standards and doses, 
radiopharmacology, assay of molybdenum gg 
breakthrough) are also well done. 

Section 3, “Health Physics,” consists of lists 
of rules and regulations thar would have been 
better relegated to an appendix. Including them 
in the body of the text suggests that health 
physics is a legal rather than a scientific sub- 
ject, It would also be an improvement if certain 
excessively parochial practices (e.g., “The ‘hot 
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trash,’ wii be disposed of every Monday morn- 
ing...) were omitted. 

Section 4, "Nursing," is, like Section 2, well 
written; cae explanations are thorough and de- 
tailed. The subject of nursing is increasingly 
importanz, since with the growing number of 2 
year junicr college programs in nuclear medical 
technolos*, one can no longer be assured that 
student-tecknicians will have had prior experi- 
ence In thas area. 

In Par: H, “Clinical Nuclear Medicine," 
most of the standard procedures are well 
covered, z:though there is very little considera- 
tion of gm munoassay techniques. This reflects 
the fact raat there has been substantial growth 
in this area since the manuscript was prepared. 
In several of the discussions regarding the 
studies, oae or two sentences stating the basic 
principles employed and more elaboration of 
the clintcal importance of the problem would 
add a mech greater sense of responsibility to 
the exercise. 

Section 6 discusses dynamic nuclear flow pro- 
cedures and again neither the clinical impor- 
tance of the test nor the basic principle em- 
ploved = well stated. There are no major in- 
accuracie- and certain practical points are very 
well illuzrzted by examples and figures. In 
general, tne figures within the text are accept- 
able except the drawings in Figures 51-3, which 
are much more confusing than the scan that 
they are supposed to illustrate. An example of 
an area ia which the basic principle employed 
would have added a great deal of relevance to 
the chapter is the lung. The authors begin the 
chapter with a statement that does not include 
any mention of the principle of particle dis- 
tribution. H they began a discourse on perfusion 
lung scanairg by several very simple statements 
regarding the validity of this method to mea- 
sure ane depict regional blood flow, the reader 
would haee an immediate grasp of the basic 
principle anderlying the study. 

In the ciscussion of radioisotope angiography 
in Chapter ¢7, there is a comparison of radio- 
isotope aagiography with x-ray angiography. 
The autacrs state that while the resolution and 
contrast of the radioisotope angiography is 
poor, the maging capability is excellent. To us, 
these statements seem incompatible. The figures 
used for zadionuclide angiography are of defin- 
itely poor quality and Figures 57-2, 57-3, 57-4 
would be unacceptable as diagnostic studies. 
This may well have been due to the printing 
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process and we feel certain that the original 
studies were of much higher quality. The repro- 
duction of the radiographs in Figure <8-1 
through 58-7 is also unacceptable. In a text 
which is primarily aimed at the technologist it 
would be our opinion that one should stress also 
the adequacy of the concomitant radiograph. 
Thus, to reproduce radiographs of such obvi- 
ously poor quality in a format that is not often 
used in texts in this country seems inappropri- 
ate. 

In certain sections under procedure the au- 
thors refer to certain switches and dials that are 
found only on machines made by a certain 
manufacturer. The uninitiated will be very con- 
fused by this practice and a more general de- 
scription would have been preferred. 

The data in Appendix C, "Beta and Gamma 
Dose in Millirads,” are based on such narrow 
assumptions as to be difficult to interpret and 
all but impossible to apply to real problems. If 
dose estimates are required, it would be far 
easier to compute them de novo than to estimate 
them from the data contained in this Tabie. 

The value of this text resides in its presenta- 
tion of a considerable body of procedura! de- 


thors. The procedures generally represent good 
practice and are worthy of emulation, although 
they might require modification to conform 
with local usages. The text is awed bv the fact 
that, with the exceptions noted, the raticnale 
behind the procedures is inadequately ex- 
plained. A technician using this text will prob- 
ably come to learn how to do the procedure 
(which may, after all, be sufficient), but he is 
not very likely to understand why he is doing it. 
For technology students beginning their formal 
course in training this would serve as an excel- 
lent laboratory manual. Certain sections pro- 
vide enough description and specific data to be 
utilized by beginning residents in Radiology or 
those persons with more experience to refresh 
their memory about a study they have nor re- 
cently performed. 

A. EvgnETTE James, Jr, Sc.M., M.D. 

E. U. Buppemeyer, PH.D. 

J. K. Lancan, R.T. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UuirEp STATES OF AMERICA 


American Roentcen Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25~28, 1973. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr, Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 7702s. An- 
nual Meeting: Surf Hotel, Maui, Hawaii, April 21-23, 
1974. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roch- 
ester, Minn. stogor. Annual Meeting: Palmer House, 
Chicago, HI, November 25-30, 1973. 

American CoLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual Meeting: Roosevelt 
Hotel, New Orleans, Louisiana, April 1-6, 1974. 

S&crioN on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24-28, 1973. 

American Boarp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. ¢sgor. 

Oral examinations will be held in the following cities 
during the next 2 years: Chicago, Ill, June 4-8, 1973, 
Marriott Motor Hotel; Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel; New York, N, Y., June 10-14, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large centers 
on June 16, 1973. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 is September 30, 1973. 

American Boarn or NucLear Mepicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
ot Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 10017. 

American AssociaTion or Puysicists IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra. 
diology, Temple Univ. Health Sciences Center, Phila. 
delphia, Pa. 19140. Annual Meeting in San Diego, Calif., 
July 3o~Aug. 2, 1973. 

AMERICAN SOCIETY oF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: New Orleans, La., Oct. 24-28, 1973. 

AMERICAN ÍIxsriTUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN Society or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
901 Twenty-third St., N. W., Washington, D. C. 20037. 
Annual Meeting. 

THIRTEENTH INTERNATIONAL Concress or RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 

InTERNATIONAL Socigrv or RADIOLOGY 
Hon. Secretary Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh EH; 
9Y-W, Scotland. 


ELEVENTH iN1ER-AMERICAN Conaress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Áve., 
Colorado: Springs, Colorado 80907. Meeting: Bogotá, 
Colombiz in 1975. 

INTER-AMERICAN CoLLEGE or RADIOLOGY 
President. Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Institute 
Diagnóst«o Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975, 

Tuirp CosckEss or THE EUROPEAN ASSOCIATION OF 
Raplo.esy 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND Asian AND Oceanian Conoress or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbour:e, 3001, Australia. 

Meeting: Manila, Philippines in 1975. 

ALABAMA CHAPTER or ACR 
Secretary Treasurer, Dr. Lowry R. Young, Jr. 905 
Madison St, Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

Ataska RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary. Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St, 
Philadeichia, Pa. 19140. Meets at New York-Hilton 
Hotel, Jone 23 and 24, 1973. 

Arizona Hap:oLocicAL Society, Cuaprer or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 8:719. Two regular meetings a year. Annual meet. 
ing at ame and place of State Medical Association and 
interim meeting six months later. 

Ark-La-Tex RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. arc. 

ARKANSAS CHAPTER OF ACR 
Secretars- Treasurer, Dr. David H. Newbern, 4301 W. 
Markhas, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with 
and at tse place of the State Medical Association. 

Associatien or University RaptoLocisTs 
Secretary- Treasurer, Dr. Melvyn H. Schreiber, 2909 
Dominicue Dr., Galveston, Tex. Annual Meeting, Van- 
couver, 3. C., Canada, May 9-12, 1973. 

ArLANTA EACIOLOGICAL Society 
Secretars- Treasurer, Dr. Ernst Ruder, Dept. of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets oa four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 Pox 

Bavarian-AMERiIcAN RADIOLOGIC SOCIETY 
Secretarz, Lucien F. Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp., Frankfurt, APO, New Yorx 
09757. ext Meeting: Torrejon, Spain (near Madrid, 
USAF Eospital, APO New York 29283), Apr. 11-18, 
1973. 

BLOCKLEY RADIOLOGICAL SOCIETY 
Secretarz-Tveasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Brexe: Hill, Pa. 19026. 

Bruzcnas- RaproLocicAt Society 
Secretarz- Treasurer, Dr. Eugene Slusher, Lexington 








* Secretaries of societies are requested to send timely infoznation promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 

Society meets once each month during the schocd year. 
Bronx RapiorocicaL Society, New York Sc avg, Cuap- 

TER ACR 

Seeretary- Treasurer, Dr. Leon J. Corbin, 1359 Resedale 

Ave., Bronx, N. Y. 10472. Meets 4 times a rear. 

Brook.yn RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sarah Lieberson, 12¢8 St, Marks 
Ave., Brooklyn, N. Y. 11213. Meets first “hursday of 
each month, October through June. 

Burrato RADIOLOGICAL SOCIETY 
Secretary, Dr. Ru-Kan Lin, 191 North St., Beffalo. N. Y. 
14201. Meets second Monday evening each month, Oc- 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ÅSSOCIATION 
Secretary-Treasurer, Dr. John Byfield, 1000 W. Carson 
St., Torrance, Calif. gosoz. Meets annually at meeting 
of California Radiological Society. 

CaLIFoRrNIA RADIOLOGICAL SOCIETY, CALIFORN A CHAPTER 
or ACR 
Steretary-Treasurer, Dr. John L. Gwinn, 45:0 Sunset 
Blvd,, Los Angeles, Calif. 90027. 

Carawsa VaLLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P.O. Box o, Rather- 
ford College, N. C. 28671. Meets every Thur-day, Dept. 
of Radiology, Valdese General Hosp., Valdes, N. C., at 
12:30 P.M. 

Centra New York RapioLocicaL Society 
Secretary-Treasurer, Dr. John Sanborn, Raciology De- 
partment, Crouse-Irving Memorial Hosp., I-ving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

Centrat Outo RapioLocicat SocreTY 
Secretary Treasurer, Dr. Terry Meyer, 174 S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday :n Oc- 
tober, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

Cuicaco RADIOLOGICAL Society, Division or TEE | LLINOIS 
RapioLoGiCAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Raymond L. Del Fave, 355 
Ridge Áve., Evanston, Ill. 60202. Meets thirc Thursday 
of each month, October to April, except Deceraber, at the 
Bismarck Hotel, Chicago, lll. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7100 P.M. on fourth 
Monday of October, November, January, February, 
March and April. 

Coronapo Rapro.ocicat Society, CHaprer or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Fricay of each 
month at Denver Athletic Club from September through 

ay. 

Connecticut Vattey RapioLocie SociETY 
Secretary, Dr, Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 

DaLras-Forr WonrH RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite 900, Dallas, Tex. 75235. Meets the 3rd Monday of 
every month at 6:30 P.M. the Cibola Inn, Arlington, 
Tex. 

Detaware Cuaprer or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets firs: Thursday 
each month, Oct. through May, at Univesity Club, 
Oakland, Calif. 

East Tennessee RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

Fioripa Rapro.ocicat Society, CHaprer or ACR 
Secretary, Dr. Ralph C. Aye, Tampa Genera. Hospital, 
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Tampa, Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

Fioripa West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

Georaia Raptorocicar Sociery, Cuarrer or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 

Greater Cincinnati RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45279. 

GREATER LovisviLLe RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami Raptotoaicat Society 
Secretary-Treasurer, Dr. Richard E. Litt, Variety Chil- 
dren's Hospital, Miami, Fla. 311::. Meets monthly, 
third Wednesday at 8:00 F.M. at various member hos- 
pitals, Miami, Fla. 

GREATER Sr. Louis Society or RADIOLOGISTS 
Secretary- Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 65141. 

Hawan RapioLocicaL Society, Cuarrer or ACR 
Secretary-Treasurer, Raymond W. Brust, Jr., St. Francis 
Hosp., 2260 Liliha St, Honolulu, Hawaii 96817. Meets 
third Monday of each month at 7:30 P.M. 

Heatty Puysics Society 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 1<3rd St, Jamaica, N. Y. 
11432. Annual Meeting: Deauville Hotel, Miami Beach, 
Fla., June 17-21, 1973. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano Stare RabioLoGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Hagh P, Smith, Jr, 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fall. 

Intinois Raprotocicat Soctery, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, IH. 60616. Meets in the spring 
and fall. 

Inpiana RoENTGEN Society, Inc., Cuapter or ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

lowa RapioLocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas Raprotocicat Society, CuaprrEg or ACR 
Secretary-Treasurer, Dr. Raph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky Cuaprer or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kixes Country RapioLocicat Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KuoxviLLE RapiotoaticAr SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
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Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. goo24. Meets sec- 
ond Wednesday of month in September, November, Jan- 
ary, April and June at Los Angeles County Medical 
Association Building, Los Angeles, Calif. Midwinter 
Radiological Conference. 

Louisiana RapioLoGicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 270¢ Napoleon Ave., New Orleans, La. 70115. 

Lourstana-Texas Guir Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine RaptioLocicAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
i ane 04240. Meets in June, September, December and 

pril. 

Maryann RaproLogicat Socigrv, CHaprer or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MassacuusETTS RapioLocical Society, CHAPTER oF ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

Mempuis RogNTGEN SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 86« Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VaLLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, LB.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:39 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micnican Rapiotocicat Socigrv, Carrer or ACR 
Secretary- Treasurer, Dr. George A, Kling, Harper Hos- 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MiLwaukEE Roentcen Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St, Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October through May, at 
University Club. 

MINNESOTA RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

Miser Strate RADIOLOGICAL SOCIETY, CHAPTER OF 
AC 
Secretary-Treasurer, Dr. Nancy W. Burrow, 1327 Peach- 
tree St., Jackson, Miss. 39202. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 


P.M. 

Missouri Rapiotocicat Society, Cuarrer or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, $10 S. Kingshighway, St. Louis, 
Mo. 63110. 

Mownrana RabioLocticAL Socigry, Cuaprer or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. $9401. 

Nesraska Cuaprer or ACR 
Secretary Treasurer, Dr. J. F. Johnson, 1808 North tooth 
St., Omaha, Neb. 68114. Meets third Wednesday of each 
month at 6 p.m. in Omaha or Lincoln. 

Nevapa RaproroatcAL Society, CHaPrER or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89520. 

New Encianp Roentcen Ray SOCIETY 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass. 02146. Meets the third Friday of each 
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month, C ctober through April, excluding December, at 
The Loczwood Towers, 20 Chapel Street, Brookline, 
Mass., 35 4130 P.M. 

DNA SHIRE Roentcen Ray Society, CHAPTER OF 
A 
Secretary Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Ha p., Claremont, N. H. 03743. Meets four to six 
times yeely. 

New Mezzo Society or Raprotocists, CHAPTER or ACR 
Secretary Ds. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., sad one held at time and place of New Mexico 
State Medical Society annual meeting. 

New Orlans RADIOLOGICAL SOCIETY, Inc. 

Secretary Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, a. 70053. Meets bimonthly at local restaurants 
selected -y the President. 

New Yor RogNTGEN SOCIETY 
Secretars- Treasurer, Dr. Howard R. Gould, 153 West 
11th Ser et, New York, N. Y. 10011. Meets monthly on 
the 3rd PTonday at the New York Academy of Medicine 
at 4:30: &. M. Annual Spring Conference, Waldorf-Astoria 
Hotel, Sew York, N. Y. Further information may be ob- 
tained fem Dr. Albert A. Dunn, Roosevelt Hosp., New 
York, BY. 10019. 

New Yoz: Stare CHAPTER or ACR 
Secretar- Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Reckyville Centre, N. Y. 11570. 

Norru CaaottNA CHAPTER or ACR 
Secretacz Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is 
held in * ovember at the Mid Pines Club, Southern Pines, 

Nort Exora RapioLoctcAL Society, CHAPTER or ACR 
Secretar-, Dr. Marshall Landa, 1702 13th St., So., 
Fargo, ^. D. «8102. Meets at time of State Medical As- 
sociaties meeting. Other meetings arranged on call of 
the Pres-dent. 

Norta Fisnrpa RADIOLOGICAL SOCIETY 
Secretar, Dr. David F. Bew, University Hospital or 
Jackseneile, 655 W. Eighth Street, P.O. Box 2753, 
Jacksæwille, Florida 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secreta Treasurer, Dr. Theodore J. Brickner, Jr., 1919 
S. Gary Place, Tulsa, Okla. 74110. 

NorrHea-tean New York RADIOLOGICAL SOCIETY 
Secreter~, Dr. Robert C. Friedman, 325 Presidential Way, 
Guildemand, N. Y. 12085. Meets in Albany area on third 
Wrdnesday of October, November, March, April, and 
May. 

Nortues 7 CALIFORNIA RADIATION THERAPY ASSOCIATICN 
Secreterz- Treasurer, Dr. Simon T. Cantrill, West Coast 
Cancer Foundation, 214: Webster St., San Francisco, 
Calif. 115. Meets quarterly. 

NortHess CALIFORNIA RADIOLOGICAL SOCIETY 
Secretar, Dr. J. Richard McProuty, 6620 Coyle Ave., 
Carm'caael, Calif. 95608. Meets fourth Monday of Nov., 
Jan., zzi March at the Mansion Inn, Sacramento, Calif. 

NORTHWESTERN New York RADIOLOGICAL SOCIETY 
Secretzey, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens falls, N. Y. 12801. 

NORTHWESTERN OHIO RADIOLOGICAL SOCIETY 
Secretazo, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Rad ology, Toledo, Ohio. 

Onto Sra RADIOLocicaL Society, CHAPTER oF ACR 
Secreta, Dr. Thomas F. Ulrich, Barberton Citizens 
Hosp |, Barberton, Ohio 44203. 

anes STATE RADIOLOGICAL SOCIETY, CHAPTER oF 

C 
Secreta y, Dr. George H. Ladd, 4615 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 
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OranGe County RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pomona, Ful- 
lerton, Calif. 92632. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
ihe rane County Medical Association Bldg., Orange, 

alif, 

OreGon Strate RapioLocicaL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second Wed- 
nesday of month, October through April, at the Univer- 
sity Club, Portland, Ore. 

OrLEaNs PAarIsH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric Nortuwest RapioLoGIcaL Society 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd. Beaverton, Oregon 97005. Annual 
meeting: Benson Hotel, Portland, Ore., May 11-13, 1973. 

PrENNsYLVANIA RapioLocicaL Society, Cuarrer or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PuitApELPHIA Roentcen Ray Society 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 p.m., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

Pirrspurcu RoENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

Raptation ResEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 aath St., 
N.W., Washington, D. C. 20016. Annual Meeting. In- 
ternational Congress of Radiation Research, Scattle, 
Wash., July 14-20, 1974. 

RADIOLOGICAL SOCIETY or Connecticut, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 331€ Cook 
Ave., Meriden, Conn. 06450, Meetings are held quarterly. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY or Grearer Kansas City 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 66103. Meets § 
times a year on given dates. 

RADIOLOGICAL SOCIETY or Loursiana, CHAPTER or ACR 
Seeretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 70115. Meets semiannually during 
Fouisiana State Medical Society meeting and 6 months 
ater. 

RapioLoGIcAL Sociery or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RapioLoaicat Society or Ruopelstanp,Cuapreror ACR 
Secretary-Treasurer, Dr. Daniel J. Hanson, 116 Navatt 
Rd., West Barrington, R. L 02806. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., rroo Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE or New YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 
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Ricumonp County RADIOLOGICAL Society 
Secretary, Di. Donald P. King, 218 Gun Club Rd., 
Richmond, Va. 23221. Meets first Thursday of each 
month at various hospitals. 

Rocngstrer Roentcen Ray Society, Rocuesrer,N, Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 
East Avenue, Rochester, New York 14610. Quarterly 
meetings on the call of the President, at the Rochester 
Academy of Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 2-4, 1973. 

San Anronro-Crvitian Miurrany RapioLocicaL Society 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 P.M. 

San Dieco RaproLocicat SocigTY 
President, James R. Collins, 340 Fourth Ave. Suite 15, 
Chula Vista, Calif. 92010. Meets first Wednesday of each 
month at the University Club. 

Sax Francisco RapioLoaican Society 
Secretary- Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

Secrion on Raprotocy, Cauirornia MEDICAL Ássocia- 
TION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SEcrioN on Rapiorocv, MEpicAL Society or tHE Dis. 
TRICT OF COLUMBIA 
Seeretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 p.m. 

Secrion or Rapiorocv, NATIONAL MEDICAL ASSOCIATION 
Chairman, Dr. Henry W. Wiggins, Jr., Mercy Hosp., 
2:37 South Prairie Ave., Chicago, Ill. 60616. Annual 
Meeting: New York, N. Y., Aug. 11-16, 1973. 

Section on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Anaual Meeting. 

Section on Raprotocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

Sureveport RapioLocicar CLuB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SociETY ror Pepratric Rapictocv 
Secretary, Dr. John L. Gwinn, Children's Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P. Q., Canada, Sep- 
tember 23-24, 1973. 

SOCIETY or GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm, B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society or NuctLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting: 
Americana Hotel, Miami Beach, Fla., June 12-15, 1973. 

SovrH Bay RaprotocicaL Socigrv 
Secretary, Dr. Virgil H. Voss, goo. Kiely Blvd., Santa 
Clara, Calif. o:o0::. Meets the 2nd Monday of each 
month at the Santa Clara County Medical Association 
Bldg., joc Empey Way, San Jose, Calif. 

Sours CanoLiNA Raptotocica: Society, CHAPTER or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
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tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Soutn Coast RapioLocicAL SocigrY 
Secretary-Treasurer, Dr. James T. McClintock, P.O. 
Box 837, Santa Barbara, Calif. 93102. Meets fourth Mon- 
day of the month, Oct. through May. 

Sours Dakora Kapiotocicat Society, CHarier ot ACR 
Secretary, Dr. M. F. Petereit, 2416 S, Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY 5ocIETY 
Secretary- Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 90502. Meets quarterly. 

SourHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile Fn- 
firmary, P.O. Box 7c44, Mobile, Ala, 36607. Eighteenth 
Annual Meeting: Grand Hotel, Pointe Clear, Ala., Jan. 
25-27, 1974. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, go4 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

Tennessee RapioLocicaL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Strate Raprotocicar Soctery, CHAPTER or ACR 
Secretary, Dr, Herman C. Sehested, 815 Medical Tower, 
Room 100, 1550 W. Rosedale St, Fort Worth, Tex. 
76104. Annual meeting. 

Tue FLeiscuner SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

Tar-Srate RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets third Wednesday of Oct., 
|n March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper Peninsuta RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarter y. 

Urorapiorocy Crus 
Secretary, Dr. Howard M. Pollack, Depart. Radiol, 
Episcopal Hospital, Front St. & Lehigh Ave, Philadel 
phia, Pa. 19125. 

Uran Srare RapioLocicar Socigrv, Cuarrer or ACR 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Bivd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont RapioLoaicaL Socigrv, Cuaprer or ACR 
Secretary, Dr. J. Lorimer Holm, R.R.#3, Barre, Vt. 05641. 

Virornia Cuarprer or ACR 
Secretary-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24:01. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

Wasuincton, D. C., CHAPTER or ACR 
Secretary-" Treasurer, Dr. Albert M. Zelna, 9110 Seven 
Locks Rd., Bethesda, Md. 20014. 

Wes Strate Raprotoctcat Sociery, CHAPTER OF 
AC 
Seeretary-Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 

West VigGINIA RapioLocicaL Socigrv. Cuaprer or ACR 
Secretary- Treasurer, Dr. Andrew W. Goodwin, H, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee. 

Wesrcnester Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Max C. King, 314 Woodland Hills Rd., 
White Plains, N. Y. 10603. Meets on second Tuesday of 
October, December, February and May. 
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Wisconsiz RADIOLOGICAL SOCIETY. CHAPTER or ACR 
Secretarz-Areasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Ma:sh3eld, Wisc. 54449. Meets twice a year, May 
and Sepsemer. 

Wisconsis Socrety or THerapeutic RADIOLOGISTS 
Secretarz.. Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse: Wisc. 54601. Meets quarterly. 

Wromine E ADIOLOGICAL Society, CHAPTER or ACR 
Secretar». Dr. Ross J. Collie, Box 96, Lander, Wyo. 82420. 
Meets ix fall with State Medical Society and in spring 
on call c£ President. 


Mezzo, Puerto Rico anp CENTRAL AMERICA 


Asociaci@s COSTARRICENSE DE Rapiotocfa 
Secretars, Dr. Francisco Miramboll'Solis, 
5340, Sue José, Costa Rica. 

Asociaciór ve RabiÓLocos DE CENTRO AMERICA Y 
PaNAMÉ. Comprising: Guatemala, El Salvador, Hon. 
duras, :zaragua, Costa Rica and Panamá 
Secretams General, Dr. Francisco Mirambell, Apartado 

352, San José, Costa Rica, Central America. 
Meu æmually in a rotating manner in the six countries, 

Asociaciés PUERTORRIQUEÑA DE Racro.ocfa 
Secretary. Dr. R, B. Diaz Bonnet, Suite 504, Professional 
Bidg., Santurce, Puerto Rico. 

Socigbar pe RapioLocíA pg Ex SALVADOR 
Seeretarz, Dr. Carlos Mejia, $a Av. Nte. No. 434, San 
Salvado: Rep. El Salvador. 

SOCIEDAD »& RADIOLOGÍA DE GUATEMALA 
Secretasz, Dr. Carlos E. Escobar, 9°, Calle A 0-05, Zona 1, 
Guateraala. 

Soctepap MEXICANA pe RapioLocía, A.C. 

Vo. 35, México 7, D.F. , México. 

General, Dr. Jorge Cano Coqu 


Apartado 8- 











i. Meets first 


Mondes of each month. 
SocigDAE RADIOLÓGICA PANAMEÑA 


Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panam. R. de P. Meets monthly in a department of 
radioleay of a local hospital chosen at preceding meeting. 
Sociepar RADIOLÓGICA DE Pusnro Rico 
Secreta, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerte ico. Meets second Thursday of eac ck month at 
8:00 pax. at the Puerto Rico Medical Association Bldg. 
in San Jaan. 


British COMMONWEALTH CF NATIONS 


Association oF RapioLocists or THE Province oF 
QuEBEE 
Moyne. 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canaéz. Meets four times a year. 

Brarrish Exstirute or RADIOLOGY 
Honorary Secretary, Dr. T. Kerr, 32 Welbeck St., London, 
WiM/-PG, England. Meets monthly from October 
until Pay. 

CANADAS Association or PHYSICISTS, 
Meprest anb Biotocicat Puystes 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Grtawa 3, Ont., Canada. 

CANADIA” Association or RADIOLOGISTS 
Honovery Secretary, Dr. Champlain Charest, 15c« Sum- 
merh£ZE Ave., Montreal 109, Que., Canada. Annual meet- 
ing. 

Epmonson «ND Disrgicr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
1083c Jasper Ave., Edmonton 15, Alberta, Canada. 
Meet: third Thursday of each month October to May, 
excep: December, at various Edmonton Hospitals. 

Facurrr-or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields London, W.C.2, England. 

FacuLe oF RADIOLOGISTS, Roya. COLLEGE or SURGEONS 
IN IRELAND 
Hon. Secretary, Dr. D. F. Canwell, 
Grees, Dablin 2, Ireland. 
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Mowrreat RapioLocicaL Stupy Cur 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Section or Raprotocy or THE Rovar Societ” or MEDI 
cine (Conrinep To Mepicat MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St, Lordon, W. t 
M&AE, 1 England. 

SociÉrÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every thisd Tuesday 
from October to April. 

Tue Hospirar Puysicists’ Association 
Honorary Secretary, J. B. Massey, B.Sc., Chastie Hosp. 
and Holt Radium Institute, Physics Department, 
Withington, Manchester M20 9BX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto Gereral Hosp., 
Toronto 12, Ont., Canada. Meets second bionday of 
each month, September through May. 

Roya CoLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


Cor£écio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE Fapiozocfa 
Branches of the Federation are: Sociedad de %adiclogos 
de la Provincia de Córdoba; Sociedad Argenena de Ra- 
diología; Asociación Argentina de Radiologíz; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiología y Medicina 
Nuclear; Sociedad de Radiologia de Tucumár ; Soaedad 
de Radiologia del Nordeste Argentino; Sociec ad de Ra- 
es de La Plata; and Sociedad de Radiolcgia de San 

uan. 
Secretary-General-Treasurer, Dr. René A. Conci, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RapioLocíA 
Secretary-General, Dr, Tomás J. Gutiérre E, Sansa Fé 
1171 Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

Sociepap BoriviaNA De RapioLocfíA 
Secretary, Dr. Javier Prada Méndez, Casille 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cæxa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Parlo at Av. 
Brigadeiro Luiz Antonio, 644. 

Socrepap CHILENA DE RADIOLOGÍA 
Secretary, Dr. Tomás Strauszer, Casilla, 1342€ Santiago, 
Chile. Meets first Friday of each month at àv. Santa 
María 1810 at 7:00 P.M. 

Socrepap COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

Socrepap Ecuatoriana DE Raprotocfa 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SocikpAD Paracuaya DE RaptoLocíA 
Seeretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

Sociepap Peruana DE RADIOLOGIA 
Secretary-General, Dr. Miguel Chiappori ambana, 
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Av. General Santa Cruz No. 31, Miraflores, Lima, 
Perú, Casilla Correo, 2306, Lima, Peri. Meets monthly 
except during January, February, and March. 

SocrepapD pe RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia, Society meets monthly at the Instituto 
de Radiologia. 

Soctepap pe Raprotrocfa pet NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 

Socrepap pe Rapro.ocfa DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

Sociepap pE Rapiorocía, 
Mépica pet URUGUAY 
Secretary-General, Dr. Manuel Gonzdles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

Socrepape DE Rapiotocfa pg PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

SocigbAD DE RogNrGENOLOGÍA v MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Seeretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina, 

Socrepap be Rapiotocía, RApiorEgAPÉUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Fragola, Santa Fe 1798, 
Rosario, Argentina. 

SocigbAD SaLreNa pe Raprorocfa y Mepicina NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

Sociepap VENEzOLANA DE Rapiorooía y Mepicina Nu. 
CLEAR 
Secretary General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CawNcEROLOGÍA Y Fisica 


CONTINENTAL EUROPE 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolát, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

Deurscug RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strehleninstitut der Universitat 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

NEDERLANDSE VERENIGING voor RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Zickénhuis, Leiden, Netherlands. 

Norsk Forening ror Mrpicivsk RADIOLOGI 
Secretary-General, Dr. Arne Nordvik, X-Ray 
Rikshospitalet, Oslo 1, Norway. 

ÖSTERREICHISCHE RÓNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

SCHWEIZERISCHE GESELLSCHAFT FÜR RADIOLOGIE UND 
NUKLEARMEDIZIN 
{Société Suisse pe RADIOLOGIE ev pe Mépecine Nu- 
CLÉAIRE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 

Socrepap EspaÑora pe RapioLocía v ErrcrRoLooíA 
MÉDICAS y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Madrid 1, 
Espafia. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madric. 

SocigbApE Porrvucursa DE RapioLocia E MEDICINA 
NucLEAR 
Secretary -General, Dr. Luis Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esq.-Lisboa i-Portugal. 
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SocigrÀ [rarawa pi RapioLocra Mepica e MeEpicina 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

SociETAs Raprotocica Danica 
Secretary, Dr. Bent Langefeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 

SociÉréÉ Evropienne pe RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Tenth Annual Meeting, Birmingham, April 11-13, 1973. 
Permanent Secretary, Clément Fauré, Hépital des En- 
fants-M alades, 149, rue de Sèvres, 75 Paris 15e, France. 

Société Francaise pe RaproLoote MÉDICALE, MÉDECINE 
Nuciéaire ET ELEcrROLOGiE, and its branches: Socr- 
ÉTÉ pu SUD-OUEST, pu LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET Lyonnais, pu Nonb, DE L'Ouest, DE L'Est, 
ET D'ALGER ET DU Massir CENTRAL, Parent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, g rue Daru Paris 3°, 
France. 

SociÉréÉ FRANÇAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Ánnual meeting. 

Société Rovarg BELGE DE RADIOLOGIE 
General Secretary, L. Jeanmart, 236 Av. W. Churchill, 
1180 Bruxelles. Meets in February, March, May, June, 
September, October, November and December. 


ASIA 

IupiaN RADIOLOGICAL Association 
Secretary, Dr. S. P. Aggarwal, 1o-B Kasturba Ghardi 
Marg, New Delhi-1, India. 

Inponestan RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Ijas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djakarta, Indonesia. 


Society Proceedings 249 


Iranian RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, iran. The Society meets on the second Saturday 
of each. month. Third National Iranian Congress of 
Radiologe: Isfahan, Iran, May 5-10, 1973. 

IsraEL Ras10t06ticAt Society 
Presiden, Dr. 1. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE-AMERICAN RADIOLOGICAL SOCIETY 
Secretary. Thomas J. Imray, Maj. MC, Chief, Radiol, 
Dep., US Army Hosp., Camp Zana, Japan, APO San 
Francisce, Calif. 96343. Meets 3rd Thursday, monthly 
at various lecations in Tokyo. 

Nippon Secteras RaproLocica 
General Secretary, Dr. Tadashi Adachi, 401, Akamon 
H'abitaten, ¢-29-13 Hongo, Bunkyo-ku, Tokyo, Japan 
113. 

Puitippine CoLLeGE or RapioLocY 
Secretary Treasurer, Dr. Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-708, Philip- 
pines. Mcets every 3 weeks on Fridays. Annual conven- 
tion. 

RapioLocicat Society or THAILAND 
Secretary. Prof. Rojana Suvansuthi, M.D., Ph.D., De. 
part. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidel University, Bangkok 3, Thailand. 





AFRICA 


Association cr RADIOLOGISTS OF West AFRICA 
Honorars Secretary, Dr. T. M. Kolawole, University 
College Exoszital, University of Ibadan, Ibadan, Nigeria. 

Raptotocie4n SOCIETY or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, Seeth Africa. 

SourH Arrecan inrERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South &fzcs. 


ABSTRACTS OF RADIOLOGIC 
LITERATURE 


E. FREDERICK LANG, M.D., Editor 














INDEX 


ROENTGEN DIAGNOSIS 
Heap 
Prosst, F. P.: Rapid changes in the volume of 
the lateral ventricles at encephalography. .. 
Carton, WiLLIAM HL ez a: Clinical evaluation 
of microscintigraphy of the lacriminal drain- 
age apparatus. ..000....... 


NECK 


Meeks, Locis W., and Rexsnaw, Tuomas S: 
Vertebral osteophytosis and dysph agia: two 
case reports of the syndrome recently termed 
ankylosing hyperostosis..... 

Warren, W.-P., and Woorr, £ R.: Avia lan-in- 
duced hypersensitivity gucianambse 

Braman, Sipx ev S., and Wurrcoun, MICHAEL 
Es Mucoid i impaction of the bronchus: Loos al 

Farrar, R. J. et al: Xe O 
ajantitrypsin deficiency... o... 

Six dua, S. N. et al: Ventricular septal defects 
due to penetrating injuries of the heart 


AND CHEST 





ABDOMEN 


Scuxvm, Paur L. ef a/.: Adenocarcinoma of the 
duodenum and the Gardner syndrome. .... 

Kaup E, J. etal: Angiography in myomas of the 
gastrointestinal tract. 

Oscarson, J. ef al: Selective angiography in 
fine-needle easpirati on cytodiagnosis of gastric 
and pancreatic tumours... 00.0.0... 

Tomerorr, M. ef al: Pleural effusion with | pan- 
creaticopleural fistula.. site 

ROSENTHALL, LEONARD, et ai.: The use of com- 
bined “tH-rose bengal ‘and bromsulfalein as 2 
test of liver function... . 





GENITOURINARY SYSTEM 


BanniLERO, A. ESCUDERO, e£ a/.: Xanthogranu- 


TO ABSTRACTS 


to 


I2 
nt 


lomatous pyelonephritis aaa aaao aaau 
GiNcELL, J. C. ef al: Xanthogranulomatous 
pyelonephritis. 00000000000 
Manríxgz-PiSEImo, J. A. ef al.: Renal angio- 
myolipoma as a cause of spontaneous Bene 
renal hematoma: study of three cases. 


SKELETAL SYSTEM 
Maristany, José Fernanpo, ef al: Primary 
myeloid metaplasia (myelosclerosis-myelo- 
fibrosis)... . 


RADIATION THERAPY 


Vianna, N. J. et al: Hodgkin's disease: cases 
with features of a community outbreak... 
Ney, F. G. er al: The characteristic angio- 
graphic criteria of malignancy 


RADIOISOTOPES 
VENDRELL- TOoRKÉ, E., e£ alı Study of normal 
mammary lymphatic drainage using radio- 
áctivedsotopes.. ioo eu p a ated 


Weser, P. M., ez al.: Quantitative radioisotopic 
angiocardiography.. 0.0... 


CHEMOTHERAPY 


Harwas, K. E. ef al.: Early clinical experience 
with bleomycin in the United Kingdom in 
series of 105 patients 


MISCELLANEOUS 


Cuervu, L. R. ef al: Determination of plasma 
renin activity by radioimmunoassay: com- 
parison of results from two commercial kits 
with bioassay........ 


(es 


Qo 


RB 
ix 
ft 


Vou. 1B, No. 1 


ROENTGEN DIAGNOSIS 
Heap 


Prosst, F. P. Rapid changes in the volume of 
the lateral ventricles at encephalography. 
Acta radiol. (Diag.), Nov., 1972, 72, 757-768. 
(From: Department of Diagnostic Radiology 
II, University of Umeå, Sweden.) 


During routine encephalography the final step is 
filling the temporal horns, if they have not already 
been satisfactorily visualized. The final maneuver is 
carried out either by dorsiflexing and turning the 
head or by a forward somersault. Since the size of the 
lateral ventricles in some patients appeared to change 
with this final maneuver, when the temporal horns 
were not previously filled, a series of random cases 
was chosen for evaluation of this apparent change. 
Fifty-eight cases were selected from the files and of 
these 38 had been classified earlier as normal and 20 
as pathologic. The films were scrutinized without 
previous knowledge of the cases, and out of these 58, 
15 were selected in which identical projections were 
available both before and after filling of the temporal 
horns. 

All of the 15 cases suitable for comparison had a 
varying decrease in volume of the lateral ventricles, 
as determined by several measurement standards, 
after the temporal horn filling maneuver. Both nor- 
mal and pathologic patients were encountered in the 
1$, and no constant clinical feature or manifestation 
of brain disease was found for correlation. The mean 
range of decrease in ventricular measurement was 
about 26 per cent. 

Such rapid changes in shape and volume must be 
passive and must reasonably be referred to variation 
in intracranial pressure locally during the encephalo- 
graphic procedure. The degree of temporal horn fill- 
ing achieved seems to be of no consequence. It is not 
apparent whether the normal state of the lateral 
ventricles exists before temporal horn filling, after- 
ward, or in some intermediate state. In some pa- 
tients the change after temporal horn filling was 
asymmetric and was recognized by bulging of the 
septum pellucidum. The measurement which varied 
the most was that between the septum pellucidum 
and the most prominent part of the caudate nucleus. 

A similar change in lateral ventricular volume has 
been encountered in adults as well.—E. Frederick 


Lang, M.D. 


CagLTON, Witnam H., TRvEBLOOD, Jon H., 
and Rossomonpo, Rocer M. Clinical evalu- 
ation of microscintigraphy of the lacriminal 
drainage apparatus. 7. Nuclear Med., Feb., 
1973, 74, 89-92. (Address: William H. Carl- 
ton, Radiology Department, Medical College 
of Georgia, Augusta, Ga. 30902.) 
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The authors report their experience in the study of 
laerimina! drainage in 62 patients. 

For stedy, approximately 100 uc of Tc? as 
pertechnecate was placed in the eye in the form of a 
crop. The patients were immediately positioned in 
front of a gamma camera and sequential scintiphoto- 
grams were obtained. In 28 normal subjects, the 
median transit time from administration of the Te% 
until the radioactivity had reached the lacriminal sac 
was founc tc be 6 seconds, with the range from 4 to 
43 seconds. The median transit time to the base of 
the nasolicriminal duct was 43 seconds, with the 
range of gto 323 seconds. Delay in transit was found 
in all 34 patients with epiphora. 

Several examples of delayed flow associated with 
ebstructica, injury or surgery are illustrated. 

The authors conclude that “microscintigraphy” is 
a worthwhile technique for evaluating the dynamics 
of the lacsiminal drainage. 

The tecanique is simple to perform, the pertechne- 
tate mediam introduced into the eye is ph ysiologic, 
and no instrumentation of the patient's canaliculi is 
required.—Merle K. Loken, M.D. 








NECK AND CHEST 


Meexs, ours W., and Renseaw, Tuomas S. 
Vertebral osteophytosis and dysphagia: two 
case reports of the syndrome recently termed 
ankylosing hyperostosis. Y. Bone © Foint 
Surg. jan. 1973, 55-4, 197-201. (From: 
Section of Orthopaedic Surgery, Department 
of Surgery, University of Michigan Medical 
Center, Ann Arbor, Mich.) 


Two ceses of painless dysphagia secondary to 
ankylosing vertebral hyperostosis are reported. The 
bony bridges are continuous with the anterior verte- 
bral cortex, the anterior longitudinal ligament and 
the annulss dbrosus. 

Both reported patients were 66 years of age and 
had progressive painless dysphagia with choking on 
solid foods. One patient had hyperostosis from C2 
through C5 levels with compression of the esophagus 
at C6. The hyperostoses were removed with immedi- 
ate relief anc 3 years later the patient was asympto- 
matic. The second patient had extensive spurring 
with esophageal compression at the C3 and C4 levels 
and aspiration of barium into the larynx. The spurs 
were excised and the patient remained asymptomatic 
at 4 years. 

The esophagus is fixed at the diaphragm and at the 
level of tae cricoid cartilage, so spurs located near 
these fixed points can cause dysphagia. It has also 
been reperted in association with a congenital bar 
and a caleified nucleus which herniated anteriorly. 

The awhors stress the need for esophagoscopy, 
since 2 resorted cases were unrelieved following sur- 
gery becaase of unrecognized esophageal carcinoma. 
—Martha Mottram, M.D. 
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Warren, W.-P., and Woorr, C. R. Avian-in- 
duced hypersensitivity pneumonitis. F. 
Canad. M. A., Dec., 1972, 707, 1196-1199. 
(Address: W.-P. Warren, M.D., 3267 Bloor 
Street West, Toronto £90, Ontario, Canada.) 
Two cases of avian-induced hypersensitivity pneu- 

monitis are described. Chest roentgenograms showed 

a generalized hazy increase in density throughout 

both lung fields followed by a residual fine multi- 

nodular infiltrate. Lung biopsy disclosed granuloma 
formlation with no evidence of any fungi. Complete 
clearing occurred in a few months. 

Pulmonary function studies revealed a restrictive 
ventilatory defect and a diminished gas transfer fac- 
tor. Positive immediate, late, and delaved reactions 
to skin tests were elicited with bird antigens. Precipi- 
tins to these same antigens were also found in the pa- 
tients' sera. 

Early recognition and consequent avoidance of 
specific antigen challenge may spare the patient pro- 
gressive pulmonary fibrosis.—E. Nicholas Sergent, 
M.D. 


Braman, SIDNEY S., and WHITCOMB, MICHAEL 
E. Mucoid impaction of the bronchus. 
¥.4.M.A., Feb., 1973, 223, 641-644. (From: 
Pulmonary Disease Service, Department of 
Medicine, Walter Reed General Hospital, 
Washington, D. Cò 


Mucus impaction of the bronchus is a distinct 
clinical entity characterized by the presence of roent- 
genographically visible, inspissated mucus plugs in 
the segmental and subsegmental bronchi of ene or 
more lobes of the lung. Characteristically the lesions 
present as one or more oblong or oval masses. Ín the 
majority of cases the upper lobes are involved either 
alone or as one of multiple sites. The lesions ma y also 
occur throughout the lower and middle lobes, but 
isolated involvement of the lower lobes is distinctly 
uncommon. 

If the impaction involves the bronchus and both 
branches of its bifurcation, a characteristic Y-shaped 
lesion is formed with its stem directed towards the 
hilum. A V-shaped mass is observed when the mpac- 
tion fills only the 2 branches of a bifurcation. Tf 
several adjacent bronchi are involved, a characteris- 
tic cluster of grapes appearance may be seen. Tomo- 
grams are particularly helpful in defining the charac- 
teristic shape of the lesions when they are not clearly 
demonstrable on the routine chest roentgenograms. 

Segmental atelectasis distal to the bronchial ob- 
struction caused by mucus impaction is uncommon, 
This may be due to the fact that there is an abun- 
dance of collateral ventilation between the luag seg- 
ments. Bronchography may demonstrate complete 
obstruction of the involved segments. Following reso- 
lution of the mucus impaction, bronchography may 
demonstrate the characteristic appearance of "prox- 
imal bronchiectasis.” 
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Failure to recognize the features of mucus impac- 
tion has often resulted in a misdiagnosis of a pul- 
monary neoplasm or unresolved pneumonia. Diffuse 
mucus plugging occurs in patients with status asth- 
maticus, chronic bronchitis, or mucoviscidosis, but 
in these instances the mucus plugs characteristicallv 
involve the smaller airways, are diffusely distributed, 
and are not roentgenographicallv visible. Although 
mucus impaction of the bronchus occurs most com- 
monly in patients with asthma, the pathogenesis of 
the large mucus plugs which develop in mucus im- 
paction of the bronchus is unknown.—E. Nicholas 
Sargent, M.D. 
Farrar, R. J., Power, M. R., Kvgrrzgns, F., 

and Linker, E. !9Xe ventilatory studies in 
ay-antitrypsin deficiency. F. Nuclear Med., 
Jan., 1973, 74, 4-13. (Address: R. J. Fallat, 
Nuclear Medicine, 456 Science Building, 
University of California, San Francisco, 


Calif. 94122 


This report summarizes Xe and [?!-macroag- 
gregated albumin studies of ventilation and perfu- 
sion in so patients with aantitrvpsin deficiency 
(ATD). 

Studies were performed using a scintillation camera 
with a divergent collimator. Approximately 1 ml. of 
Kens per liter of air was administered in a single slow 
inspiration from residual volume to total lung capac- 
ity at which time a scintiphotograph was obtained. 
Washout of the xenon was then observed under con- 
trol conditions to determine regional ventilation. De- 
laved clearance of Xe!? was found in 8 of g homo- 
zygotes, 2 of whom did m have obstructive pul- 
monary disease (OPD). Similar but less severe ab- 
normalities of Xe? clearance were seen in all rr 
heterozygotes over age 34, none of whom had clinical 
OPD. Perfusion studies showed diffuse, mild defects 
in all patients in this study. 

The authors conclude: £1) that radioisotope study 
is a sensitive and valuable procedure for detecting 
and defining pulmonary abnormalities in subjects 
with a;-antitrypsin deficiency; and (2) that hetero- 
zygotes with intermediate ATD may be predisposed 
to develop OPD similar but less severe than that 
found in the homozygote group—-Mer/e K. Loken, 


ALD. 


Sinna, S. N., Buarracuarya, S. K., MYMIN, 
D., Cuppy, Es Es BARWINSKY, Ja ind 
Conen, M. Ventricular septal defects due to 
penetrating injuries of the heart. F. Canad. 
M. A., Dec., 1972, 707, 1182-1185. (Address: 
S. N. Sinha, M.D., Department of Cardiol- 
ogy, St. Boniface General Hospital, 409 
Tache Avenue, Winnipeg, Manitoba, Canada 
R2H 246.) 


Four patients with traumatic ventricular septal 
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defects following stab wounds underwent successful 
heart repair. Ail were symptomatic in spite of min- 
imal hemodynamic disturbances. Typically, cardiac 
catheterization confirms the clinical diagnosis of a 
ventricular septal defect, with a jet of contrast mate- 
rial passing from the left ventricle to the right ven- 
tricle through the ventricular shunt. In i case, an 
additional lesion in the form of a fistulous tract be- 
tween the aorta and the right atrium is described. 

With theabove findings on cardiac catheterization, 
any patient who is symptomatic and shows signs of 
cardiac failure should have early closure of the defect. 
Otherwise, the operation should be delayed until re- 
covery from the initial injuries has taken place. Al- 
though spontaneous closure of the defect can occur, 
usually spontaneous closure of a traumatic ventricu- 
lar septal defect is not to be anticipated in the ma- 
jority of patients. 

All patients with penetrating injuries to the heart 
should be fully investigated roentgenographically, 
followed by subsequent surgical closure of any de- 
fects irrespective of the severity of the symptoms, 
because of the risk of subsequent infective endocardi- 
tis.— E. Nicholas Sargent, M.D. 





ABDOMEN 


ScuNUvR, Paur L., Davin, Epuarpo, Brown, 
Pure W., Jr, BEanns, Oviver H., Re- 
Mine, Wittram H., and HARRISON, EDGAR 
G., J&. Adenocarcinoma of the duodenum 
and the Gardner syndrome. JAMA., 
March, 1973, 223, 1229-1232. (From: Mayo 
Clinic and Mayo Foundation, Rochester, 
Minn.) 


The Gardner syndrome consists of familial poly- 
posis of the colon, osteomas, and soft tissue tumors 
of the body surface. It is transmitted as an autosomal 
dominant. As in any group with familial polyposis 
of the colon, there is a high risk of development of 
carcinoma in these polyps. 

It appears that there is a spectrum of presentation 
of the features of the Gardner syndrome. Some pa- 
tients have clearly all 3 components, while in others 
there are less than 3. The bone tumors and the ma- 
jority of the soft tissue tumors appear to be self 
limited problems with no apparent malignant poten- 
tial. Mesenteric and retroperitoneal fibromatoses, 
desmoid tumors, and incisional fibromas have been 
reported. 

In the Gardner syndrome the colonic polyps ap- 
pear to be less numerous than in other types of fam- 
ilial colonic polyposis, and further, the polyps seem 
to develop at later ages. A third distinction is that in 
the Gardner syndrome the polyps may occur at any 
location in the gastrointestinal tract. This fact as- 
sumes great importance if such polyps exhibit the 
same malignant potential as those in the large intes- 
tine. A review of the literature discloses several pa- 
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tients with the Gardner syndrome in whom polyps 
were enecurtered in portions of the gastrointestinal 
tract other than the colon. Three cases of carcinoma 
of the duedenum in the presence of duodenal polyps 
have beer recorded, and an additional § cases of car- 
cinoma of the duodenum without extracolonic polyps 
have beer reported. 

A fami has been studied in which 12 members 
presented 1 or more features of the Gardner syn- 
drome. Two of these patients, a father and daughter, 
presented themselves simultaneously with ulcerating 
carcinoma of the lower part of the descending duo- 
denum. 

All this evidence suggests that examination of the 
upper gastcointestinal tract with this in mind should 
be a routise part of the follow-up of patients witk 
features of the Gardner syndrome. E. Frederick 
Lang, M 





Kaupe, fa SinserH, Ca., and Tvréu, U. An- 
giograpay in myomas of the gastrointestinal 
tract. “cla radiol. (Diag), Nov., 1972, 72, 
691—704. (From: Department of Diagnostic 
Radiology and the Institute of Pathology, 
Universsty Hospital, Lund, Sweden.) 








A seriesof 24 tumors of the stomach and intestine 
was examised. Twenty-one were leiomyomas or 
leiomyosarcomas and 3 were neurinomas. The pa- 
tients’ ages were between 32 and 83 years, and all but 
1 were exarained both with barium contrast studies 
and with selective visceral angiography. The other 
was examined by angiography alone. All cases were 
operated om for a histologic diagnosis, and g tumors 
were classthed as malignant and g as benign; the 
other 6 were classified as potentially malignant. 

"Ten of the tumors were gastric, 13 small intestinal, 
and t cohe. Áriong the benign gastric tumors there 
was rich vescularization in most, but no arterio- 
venous shunznz. In the malignant tumors there were 
noted neopl:stc vessels and occasionally early ar- 
teriovenous hunting. 

Of the r3 tumors in the small intestine, bleeding 
occurred in 31; 6 were benign. Here, even in the 
benign tumors, arteriovenous shunts were demon- 
strated, and the tumors were richly vascularized. 
Tumor vesses were seen in only the malignant le- 
sions. Large tumor size does not permit prediction of 
malignancy. 

In none ofthe 24 cases was there clinical evidence 
of intestinal obstruction. Many of the lesions were 
predominantiv extraluminal. Calcifications were 
found in 3 patients to indicate the site of the tumor. 
Three of the 24 could not be diagnosed by barium ex- 
amination. 

It appears that the arteriographic criteria for 
benign and malignant lesions differ depending upon 
whether the lesion is gastroduodenal or intestinal.-— 
EK. Frederick karg, M.D, 
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Oscarson, J., SrormBy, N., and SUNDGREN, R. 

Selective angiography in fine-needle aspira- 
tion cytodiagnosis of gastric and pancreatic 
tumours. deta radiol. (Diag.), Nov., 1972, 72, 
737-749. (From: Departments of Surgery 
and Diagnostic Radiology, Centrallasarettet, 
Kristianstad, and the Department of Cyto- 
diagnostics, University Hospital, Lund, 
Sweden.) 


A series of 20 patients between the ages of 45 and 
86 years was investigated; 13 for gastric changes and 
7 for abnormalities of the pancreas, suspected after 
ginal and roentgenographic examination. All were 
subjected to angiographic examination, usually by 
selective catheterization, and a marker was placed on 
the abdominal wall. Immediately afterwards, aspira- 
tion biopsy was carried out through a needle between 
o.6and 0.8 mm. in outside diameter and with a length 
between 80 and 150 mm. The site of needle biopsy 
was determined by the eae appearance, 
The needle was guided under fluoroscopy during re- 
peated small injections of contrast medium through 
the catheter. 

Of the 7 patients in whom the final histologic diag- 
nosis was gastric carcinoma, the biopsy was conclu- 
sive in § and suggestive in 1. There was no false posi- 
tive. One benign leiomyoma was suggested on the 
basis of the cytologic material obtained at biopsy. 

Of the 7 patients with pancreatic disease, 2 had 
neoplasms, both correctly diagnosed by needle bi- 
opsy. There was no false diagnosis of malignancy 
among the 5 patients with benign disease. 

In no patient was there clinical evidence of a com- 
plication due to the needle biopsy. Laparotomy in 3 
patients on the day following the needle biopsy dis- 
closed nothing unusual in the puncture areas. There 
is no indication that the pancreas was injured by any 
of the punctures.—E. Frederick Lang, M.D. 


Tomsrorr, M., Lorca, A., De Kosrer, J.-P., 
ENGLEHOLM, L., and GovaEnrs, J.-P. Pleural 
effusion with pancreaticopleural fistula. Bris. 
M. F., Feb., 1973, 7, 330-331. (From: Brug- 
mann Hospital, University of Brussels, Brus- 
sels, The Netherlands.) 


Pleural effusions associated with pancreatitis are 
generally thought to result from diffusion of pan- 
creatic enzymes into the pleural cavity through trans- 
diaphragmatic ducts. 

"Three patients are reported in whom the left 
pleural effusion occurred as a result of perforation of 
à pancreatic cyst or abscess through the left dia- 
phragm. In 2 the amylase content of the pleural fluid 
was much higher than that of the serum, and in the 
third the disparity was less, probably because of as- 
sociated infection in the pleural space. 

In 1 of the patients operative treatment, and retro- 
grade operative pancreatography to show the tract, 
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resulted in satisfactory recovery, although calcareous 
pancreatitis was present 2 vears later. The extension 
of the abscess through a fistula in the diaphragm into 
the pleural space was demonstrated. In the other 2 
patients the connection between the pleural space 
and a cyst behind the stomach or in the suprameso- 
colic space was demonstrated bv injection of lipiodol 
into the pleural space. Drainage of the pleural space 
apparently effected drainage of the cyst as well and t 
patient has been well for : year following drainage, 
the other for 6 months. 

In order to demonstrate the connection between 
the pleural space and the subdiaphragmatic origin of 
the effusion, it may be necessary to examine the pa- 
tient in various positions including the upright posi- 
tion. The contrast study should be done early in the 
illness, before re-expansien of the lung closes the 
opening in the diaphragm.——£E. Frederick Lang, M.D. 


RosgNTHALL, LEONARD, ARZOUMANIAN, ARTIN, 
and LISBONA, RosExT. The use of combined 
"T rose bengal and bromsulfalein as a test of 
liver function. J. Canad. A. Radiologists, 
Dec., 1972, 23, 245-248. (Address: Robert 
Lisbona, M.D., Montreal General Hospital, 
Montreal 109, Quebec, Canada.) 


À comparative study was made of the 45 minute 
bromsulfalein (BSP) reteation and external monitor- 
ing of the blood disappearance of P'-Rose Bengal 
(PY RB) with and witheut added BSP in 154 pa- 
tients. 

The authors found that the least sensitive test for 
detection of hepatic dysfunction was P®RB when 
used alone, #.e., without BSP added; stressing that 
the P? RB test with 5 mg./kg. BSP improved its 
sensitivity to about the same level as a conventional 
single blood sample 45 minute BSP blood retention 
determination. 

The authors state that the advantages of the com- 
bined l'*RB-- BSP are: (1) a single venipuncture; 

(2) the use of a continuous stri ip chart recording to 
ensure accurate timing of reference points; ( (3) no 
assumption of a standard of zero time distribution 
volume concentration which varies considerably in 
patients of the same weight, but different heights, 
and from male to female; (4) patients can be followed 
in the presence of jaundice; and (5) the results are 
immediately available. 

The authors conclude that the combined P®RB 
+ BSP provides an adequate substitute for the 45 
minute BSP blood retention test-—Merle K. Loken, 


M.D. 


GENITOURINARY SYSTEM 
Barrirero, A. Escupero, Acustin, J. L., 
Borrvet, SEBASTIÁN, San Martís, P. 
Marrin, L., and Aamero, A. H. Pielonefritis 
xantogranulomatosa. (Xanthogranulomatous 
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pyelonephritis.) Arch. españ. urol, Nov.- 

Dec., 1972, 25, 613-636. (From: Servicio de 

Urología, Residencia Sanitaria de la Seguri- 

dad Social “La Paz.") 

The authors report 5 cases of xanthogranulomatous 
pyelonephritis. This is a chronic pyelonephritic pro- 
cess in which xanthomatous cells (foamy, lipid laden 
cystoplasm) predominate. 

The clinical picture is nonspecific. There is chronic 
infection usually by Proteus. The most common 
roentgenologic finding is a nonfunctioning, calculi 
containing, kidney. The disease is unilateral, it may 
involve the whole kidney or just a portion of it. It is 
most frequent in females over 40 years of age. 

The exact diagnosis is possible only by histologic 
study.— Futian B. Alcarez, M.D. 


GINGELL, J. C., RoviaNcg, J, Davies, E. R., 
and Penry, J. B. Xanthogranulomatous 
pyelonephritis. Brit. J. Radiol, Feb., 1973, 
406, 99-109. (From: Departments of Urology 
and Radiology, United Bristol and South- 
mead General Hospitals, Bristol, England.) 
Xanthogranulomatous pyelonephritis has been re- 

hably recognized since 1934, but is rare. Renal tissue 

is replaced, usually diffusely, rarely focally, by a 

combination of dense fibrous tissue, containing his- 

tiecytes with abundant foamy lipid material, occa- 
sionally calcification and other inflammatory pro- 
cesses such as abscesses and chronic inflammatory 
cells. There may or may not be pyonephrosis and 
calculi. 

Eleven patients between the ages of 10 months and 

77 years were reviewed and of these 2 had the focal 

form of the disease. There was hematuria in only 1, 

but all had evidence of urinary infection. The length 

of time between the onset of symptoms and the pre- 
sentation for examination varied between 1 month 

and 3 years. A palpable mass was encountered in 4. 
The patients were examined by various combina- 

tions of plain film roentgenography, excretory urog- 
raphy, retrograde urography, renal scintigraphy, iso- 
tope renography, voiding cystography, and selective 
renal arteriography and venography. The combina- 
tion of clinical evidence, excretory urography, prefer- 
ably with high dosage, retrograde urography, and 
renal arteriography will satisfactorily establish the 
diagnosis. 

The lesions considered as possibilities after urog- 
raphy are chronic infection and neoplasm. Considera- 
tion of the possibility of xanthogranulomatous pyelo- 
nephritis will permit its recognition by the charac- 
teristic arterial pattern, even in the unusual focal 
form. The disease was found in kidneys which were 
increased, normal, or decreased in size, with and 
without hydronephrosis, with and without urinary 
calculi, and with and without ureteral obstruction. 

The 90 reported cases were reviewed. Only 60 per 
cent presented with nonfunction and only £7 with 
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calculous Bsease. A mass was encountered in about 
one-third. 

The treatment of choice is nephrectomy.— £F. 
Frederick Zang, M.D. 


Marrinez-PiSerro, J. A, BARRILERO, A. 
Escupere, Miso, G., Cano, A., MONTERO, 
A., SEsasTIÁN, J. L., VÁzovgz, J. J., Marrin, 
L., ane Serrano, Lórgz. El angiomiolipoma 
renal somo causa del hematoma perirrenal 
espontineo: estudio de tres casos. (Renal 
angiomvo.ipoma as a cause of spontaneous 
perirerzi hematoma: study of three cases. 
Arch. españ. urol., Nov.-Dec., 1972, 25, 579- 
395. (E rom: Servicio de Urología, Residencia 
Sanitx-a de la Seguridad Social "La Paz.") 


The cliz3ca. picture of perirenal hematoma consists 
of flank pz, a flank mass and signs of internal bleed- 
ing. Perir:aal hemorrhage can be secondary to car- 
cinoma, txbe-culosis, pyelonephritis, polycystic dis- 
ease, renzi lithiasis, hydronephrosis, renal infarct, 
ruptured aneurysm, hypertension, periarteritis no- 
dosa, retr peritoneal tumors, bleeding diathesis, and 
angiom vci poma. 

Angior-ol pomas are benign tumors that are 
locally destructive. They are made up of adipose tis- 
sue, smocen muscle fibers and dysplastic neoformed 
vessels. They might be associated with extrarenal 
signs of tberous sclerosis such as facial sebaceous 
adenomas, intracranial calcifications, periungal nod- 
ules, liver sions, retinal lesions, mental retardation 
and epilegey. 

Preopesstive bilateral selective renal arteriography 
is useful æ cetermining the cause of the perirenal 
hemorrhaxe and the treatment indicated. —Yudian B. 
Alvarez, ED. 





SKELETAL SYSTEM 
Manisremvy,. José FERNANDO, MARISTANY, 

GrERarBo. Turrapo, Ricarpo, Lascawo, 

ALBERO J., and Esrario, Juan Carros. 

Metapíasia mieloidea primaria (mieloesclero- 

sis-mieiofibrosis). (Primary myeloid meta- 

plasia ^myelosclerosis-myelofibrosis].) Prensa 

méd. geni, Oct. 1972, 59, 1360-1368. 

(From: Universidad Nacional de Córdoba, 

Primes Cátedra de Clínica Médica Hospital, 

Córdo»a, Argentina.) 

The authors report 3 cases of this entity, also 
known assnyelosclerosis or myelofibrosis. In essence, 
this process consists of a metaplasia of the myeloid 
elements clicwed by fibrous replacement. 

The clrvcal picture consists of anemia (or poly- 
cythemia; anorexia, weight loss, hepato-spleno- 
megaly, Ezmorrhagic diathesis, hyperuricemia and 
portal hypertension. 

In abort $2 per cent of the cases there is roent- 
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genologically detectable bone sclerosis (occasionally 

there is severe osteoporosis). Lytic areas can occur, 

simulating myeloma lesions, in advanced cases. 
Bone biopsy is needed to confirm the d agnosis.— 


Julian B. Alsarez, M.D. 


RADIATION THERAPY 

Vianna, N. J, Greenwatp, P., Baapy, J., 
Poran, A. K., Dwork, A., Maura, J., and 
Davies, J. N. P. Hodgkin’s disezse: cases 
with features of a community outbreak. 
un. Int. Med., Aug., 1972, 77, 169-180. 
(Address: N. J. Vianna, M.D.. Cancer 
Control Bureau, New York State Depart- 
ment of Health, 84 Holland Avenue, Al- 
bany, N. Y. 12208.) 


In the years between 1950 and 1970 n Albany 
County, New York, there were 208 cases of Hodg- 
kin's disease available for study in a »opulation 
which grew from about 240,000 to 285,00 in this 
interval. The incidence of the disease between 1943 
and 1960 was higher than average, and between 1960 
and 1970 it was lower than average, in geaeral. The 
increased incidence is apparently associated with 
occurrence in a specific group of high schoo students, 
their friends, and their contacts. 

The authors have approached the poblem in 
epidemiology as if dealing with an infectioas disease. 
They have discovered a close group of hgh school 
students, which they have called the "Clique," in 
many of whom the disease appeared. Additonal indi- 
viduals formed a larger Group with prolonged but 
looser association. with the Clique: the incidence 
of the Hodgkin’s disease in the contacts of this 
Group resembled the transmission of infectious 
disease through healthy carriers. 

Although Hodgkin’s disease appeared ia many of 
the high school students during their yeazs of asso- 
ciation, many patients developed the disease only 
after a period of several years. In some of taese, asso- 
ciation with 1 or several of the contacts was demon- 
strated, and in others the disease occurred in rela- 
tives of patients or in people who lived in the same 
household. For example, 1 patient worked in a sum- 
mer camp in close association with 1 contact, who 
was à Group member. The patient attenced a uni- 
versity in another state as a roommate of c girl from 
yet another state. After graduation the 2 separated 
and both subsequently developed Hodgkin s disease. 

The authors have been able to interlirk 34 pa- 
tients with lymphomas, of whom 31 had Hodgkin's 
disease. There were 9 instances of apparert ease-to- 
case and 25 instances of case-to-contact-to-case 
spread of the disease. 

A control group was established by investigating 
the contacts of a series of patients who were hospi- 
talized because of a severe burn. These ir dividuals 
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did not show the linkage pattern described for the 
patients with Hodgkin's disease. In addition, smaller 
studies were conducted among patients outside of 
Albany County in both upstate and downstate New 
York. The features seen in Albany County were 
repeated. 

Further, the histologic type of Hodgkin's disease 
was examined. All subtypes are represented. Corre- 
lation with the age at the time of diagnosis suggests 
that the histologic subtvpes represent differences in 
progression or host reaction to a single process. Like- 
wise, the tabulation is consistent with transmission 
of disease from young individuals to young and from 
young to old. 

The features described are similar to infectious 
disease models, and many of the epidemiologic char- 
acteristics of Hodgkin's disease show remarkable 
similarities to the situations described.-—E. Frederick 
Lang, M.D. 


Ney, F. Greco, Feist, Jous H., Avrguvs, 
L. Reep, and OnpiNanio, Vicente R. The 
characteristic angiographic criteria of ma- 
lignancy. Radiology, Sept., 1972, 704, <67 
s7o. (From: Department of Radiology, 
Allegheny General Hospital, Pittsburgh, Pa.) 


Three experienced angiographersevaluated £o posi- 
tive angiograms. Thirty-four of these were of proved 
malignant neoplasms and 16 were of benign lesions. 
Specific changes examined were: tumor stain; neo- 
vascularity; venous laking; perivascular cuffing or 
encasement; early venous drainage; and arterial and 
venous occlusion and deformity. The evaluation of 
the angiograms was done without benefit of history 
or physical examination, clinical impression or lab- 
oratory material. For the evaluation, the angiogra- 
phers were asked to indicate only the presence or 
absence of these 6 criteria. 

The material was then programmed for computer 
print-out depending upon whether the categories in 
question were determined positive or negative. The 
criteria were further evaluated with numbers 1, 2, or 
3, respectively, depending upon whether 2 readers 
called the findings positive, negative, or question- 
able. 

The use of the computer data can then be summa- 
rized as follows: 


(a) If there is perivascular cuffing, the lesion is 
malignant. 

(b) If there is no perivascular cuffing and there is 
no neovascularity, the lesion is benign. 

(c) If there is neovascularity, and there is arterial 
and venous occlusion and deformity, the lesion 
is considered malignant. 

(d) If there is neovascularity, but no arterial and 
venous occlusion and deformity, the lesion is 
equivocal. 


Vou. 118, No. 1 


In summary, the authors deal with a computerized 
technique for evaluation of angiographically demon- 
strated mass lesions using the criteria of perivascular 
cufing or encasement, neovascularity and arterial 
and venous occlusion as the prime parameters.— 


JY. P. Eberts, M.D. 


RADIOISOTOPES 


VENDRELL- TORNÉ, E., SEroaiN-QuiNOUER, J., 
and Doménecu-Torneé, F. M. Study of nor- 
mal mammary lymphatic drainage using 
radioactive isotopes. Y. Nuclear Med., Nov., 
1972, 73, 8o1-8os. (Address: F. M. De- 
ménech-Torné, Centro T. De lsotopos 
Radioactivos, Muntaner, 446, Entlo., Bar- 
celona 6, Spain.) 


A systematic study of the lymphatic drainage fror 
several areas of normal human mammary glands was 
performed by determining the distribution of radic- 
active gold with a rectilinear scanner after injection 
into mammary tissue. 

Two hundred and fifty mammary lymph scannings 
were performed after injection in the following loca- 
tions: upper inner quadrant (£0), lower inner quad- 
rant (so); upper outer quadrant (50); lower outer 
quadrant (20); and in the subareolar area (50). 

The initial absorption of gold after administration 
is carried out by the lymphatics. Thereafter, it is 
phagocytized by the RE cells of the lymph nodes and 
remains within the lymph nodes. 

The tracer was administered in a volume of 0. 3~ 
og ml. without hyaluronidase or anesthetic. Scans 
were obtained at 6, 12, 24 and 48 hours after iniec- 
ton. 

The following drainage patterns were found: the 
upper inner quadrant drains into the axillary lymph 
nodes in almost all cases and into the internal mam- 
mary lymph nodes in 66 per cent of the cases. The 
lower inner quadrant drains into the axillary lymph 
nodes in 66 per cent of the cases and into the internal 
mammary chain in 85 per cent of these cases. The 
upper outer quadrant drains into the axillary lymph 
nodes in practically all cases and into the internal 
mammary chain In 33 per cent of the cases. The lower 
outer quadrant drains into the axillary lymph nodes 
in go per cent of the cases and into the internal mam- 
mary chain in 66 per cent of the cases. The subareolar 
area drains into the axillary lymph nodes in all cases 
and into the internal mammary chain in 20 per cent 
of the cases. In 2 cases, the radioactive material 
crossed the midline. In 1, 1t filled the internal mam- 
mary chain in the first intercostal space, and in the 
other in the second intercostal space. The injections 
in these cases were in the upper inner quadrant and 
subareolar region, respectively. 

These results suggest a significant role of the in- 
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ternal mammary chain in the lymphatic drainage of 
the breast -Wiliam H. Strauss, M.D. 


Weser, Paci M., pos Remepios, Leo V., and 
Jasko, Ivan A. Quantitative radioisotopic 
angiocerdiography. T. Nuclear Med., Nov., 
1972, 81:-822. (Address: Paul M. 
Weber, The Permanente Medical Group, 
280 W MacArthur Boulevard, Oakland, 
Calif. og6t1.) 
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Interfacag the scintillation camera to a digital 
computersystem permits time-activity curves of the 
passage of a non-diffusible indicator through the 
central circ ilztion to be generated. Analysis of these 
curves im combination with direct assessment of 
selected. images permits quantification of direction 
and amoune o? blood flow, as well as size and location 
of chambers and vessels. 

To perfxm the study, a central venous catheter 
was filled with technetium labeled. albumin and 
placed in te superior vena cava by viewing it on a 
monjtor oseilloscope. The patient was placed in the 
left anteriar oblique position, and 8 me of tracer in 
less than 4 ml. was injected rapidly. One hundred 
millisecond frames were collected for 30 seconds, and 
30 second fames for 10 minutes. During this inter- 
val, venous blood samples were taken for blood vol- 
ume detemaination, Thereafter, the study was re- 
peated with the patient in the right anterior oblique 
position. Üoon completion, the computer generated 
time-activiey curves from selected regions. All curves 
were corrected for dead time loss. 

The following calculations were made: blood vol- 
ume (from glasma volume); cardiac output (applying 
Stewart-Hami ton formula to curves generated from 
a cardiac cheur ber); forward stroke volume; ejection 
fraction ef fett ventricle (directly from left ventricu- 
lar histograims:; end-diastolic volume (by determin- 
ing the are. of left ventricle and applying angio- 
graphic forr ula); end-diastolic volume from ejection 
fraction ane forward stroke volume; quantitative 
and qualitative estimate of shunting; quantitative 
estimation regurgitant flow; right heart mean 
transit time: mean pulmonary transit time; mean 
diastolic volume of the right heart; election fraction 
of the right ventricle; and pulmonary blood volume. 

Careful qualitative evaluation of images and 
curves in 2 sews permitted diagnosis of most abnor- 
ities of tae heart and great vessels. Internal cor- 
relation of tae method was obtained by comparing 
end-diastolic volume by both methods (r=o.8g). 
Shunts were readily detected, and those as small as 
1o per cent were validated by Fick technique at 
catheterization. 

lt is propesec. that this technique be used to screen 
patients sussected of organic heart disease before 
catheterizatien, and to serve as a guide to the 
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optimal time for medical and surgical Intervention.— 
William H. Strauss, M.D. 


CHEMOTHERAPY 

Hara, K. E. BLEEHEN, N. M., BREWIN, 
T. Bọ, DeeLey, T. J., Harrison, D. F. N., 
How ann, C., KUNKLER, P. B., RITCHIE, 
G. L., WiursHaw, E., and Topp, I. D. H. 
Early clinical experience with bleomycin in 
the United Kingdom in series of 10: patients. 
Brit. M. J., Dec., 1972, 4, 60357035. (Ad- 
dress: K. E. Halnan, M.D., Director, In- 
stitute of Radiotherapeutics, Glasgow, Scot- 
land.) 


Bleomycin is a mixture of related antibiotic sub- 
stances obtained from Streptomyces verticillus and it 
has an antitumor effect, particularly in squamous 
cell carcinoma, without depression of the bone 
marrow. Side effects are transient fever, cutaneous 
and mucosal disturbance and most sertousiv but 
most rarely, pneumonitis, which can be fatal. 

A series of 10$ patients, of whom 79 suffered from 
squamous cell carcinoma with most of the remainder 
suffering from some lymphoma, was treated with 
bleomycin as the only form of therapy. These pa- 
tients all had advanced disease which had usually 
recurred after previous treatment with surgery, 
radiation therapy, chemotherapy, or a combination 
of these, and many were in rather poor general con- 
dition. 

Of the 79 patients with squamous celi carcinoma, 
25 experienced a partial response to treatment, but 
this partial response lasted only 2 months or less in 
allexcept 2. Four patients were assessed as showing a 
complete clinical response. In 1 of these 4 the tumor 
recurred in 2 months; in another the response lasted 
4 months; in a third it lasted at least 18 months; 
and in the fourth there was no histologic indication 
of recurrence of a carcinoma of the buccal mucosa 
at the time of death 1 vear after the treatment. 

The side effects were more frequent and more 
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severe at higher doses. Erythema which sometimes 
proceeded to the development of bullae, stomatitis 
and oral ulceration was encountered, but pneu- 
monitis, which was the cause of death in the fourth 
patient, was the most severe. Histologically, the 
lung affected with pneumonitis closely resembled 
that seen after treatment with busulphan or hexa- 
methonium, or in uremia. The pulmonary changes 
are apparently reversible and respond to prednisone. 
—E. Frederick Lang, M.D. 


MISCELLANEOUS 


Cugnvu, L. Rao, Lory, Marc, Liane, 
Tueresa, Leg, Hyo Box, and Bravrox, 
M. Donato. Determination of plasma renin 
activity by radioimmunoassay: comparison 
of results from two commercial kits with 
bioassay. J. Nuclear Med., Nov., 1972, 73, 
806-810. (Address: Lakshman Rao Chervu, 
Department of Radiology, Albert Einstein 
College of Medicine, 1300 Morris Park 
Avenue, Bronx, N. Y. 10461.) 

Recently, 2 radiopharmaceutical manufacturers 
(Squibb and Schwarz-Mann) have begun to market 
kits for the determination of plasma renin. 

Since criteria for establishing an immunoassay 
for routine clinical use are quite stringent, the re- 
liability and reproducibility of these kits must be 
assessed before introducing them into the clinical 
laboratory for routine use. 

A critical comparison of these 2 kits to each other 
and to bioassay for the measurement of renin was 
performed. A correlation between immunoassay and 
bioassay procedures was high (r-0.94). The cor- 
relation between the 2 immunoassay kits on the 
same samples was o.91. The Squibb procedure had 
4 pipetting steps compared to ¢ for the Schwarz- 
Mann procedure. 

Since the immunoassav is relatively easy compared 
to the bioassay, it can be recommended as a routine 
procedure--Wtiliam H. Strauss, M.D. 
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So Your Patient Won’t Get Too Much 
Of A Good Thing. 


Radelin STF-2 screens give you more pluses than any 
other hi-speed screen you can buy. STF-2 is 30% 
faster. That's 30% less exposure. Plus maximum 
resolution. Pus maximum resistance to abrasion, static 
and moisturs. P;us uniform speed from screen to 
screen. Piusximensional stability. Plus easier cleaning. 

For Your Peace of Mind... It all adds us to the performance you expect and 
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When you start a revolution, you have to b prepared 
to go overboard on a number of things. When your 
revolution is in radiology, quality control is one of. 
the most important. * 
So Profexray has initiated a new concept called 
SQUAD. It stands for Systems QUality Assurance 
Department. Its function is sort of a combination 
ombudsman/troubleshooter, in-plant and ir the field. 


SQUAD is totally independent of any other 
department or group in our factory or in the field. It 
takes action through its own voluntary spot-checks, 
or it can re-act to your inquiries. SQUAD's main 
function is to drop in on our customers and check the 
functional operation of their equipment (as Dpposed to 
its idealized specs). 

Of course, you still benefit from some of the best 
everyday quality control and field service ir the 
industry. SQUAD is a definitive plus that you get only 
from Profexray. And it's free. 


Drop in on your Profexray representative, amd get the 
details on SQUAD. You'll find it a unique system for 
"checking the checkers.” 


And that might be just your cup of tea. 
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Litton Des Plaines. Illinois 60018 


Litton technology: The 2nd American Revolution. 








d back protection. 
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lon't know is that Mavig aprons are now 
distributed by Keuffel & Esser X-Ray, Inc. And that you 
can now get just the Mavig apron you need by ordering 
‘direct from-your dea er. cr by calling us. Keuffel & Esser 
X-Ray, Inç., 20 Whippany Road, Morristown, New Jersey 
07960 201 285-5304. 


Spread the word. 
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Siemens Tridoros Optimatic. 
A multi-unit system with 
individual local unit consoles. 





Siemens now offers a way to 
expand radiological facilities while 
at the same time optimizing the use 
of equipment and key personnel. 

The Tridoros Optimatic system 
consists of a single centrally located, 
time-shared master generator with 
an analog computer and three or 
more pushbutton operated local 
consoles. 

A new Tridoros Optimatic 
installation with four examination 


At left: Technician starts automatically timed 
exposure at unit using overtable tube 





Below: Elements of the Tridoros Optimatic system 
including electronics cabinet (left rear). power 
unit (right rear) and left to right. master console 
and three unit consoles 


SIEMENS 


units usually costs considerably 
less than a similar setup using indi- 
vidual generators. But the major 
advantage of the new system is 
in the way it cuts to a minimum the 
number of decisions and adjust- 
ments the operator has to make to 
get optimum results. 

Technicians can now handle 
a much greater patient load while 
producing consistently superior 
radiographs. 





Consoles are"human-engineered" 
to provide organ-related 
pushbutton exposure control. 





Unit console #1. 





X-ray unit #1. 


Unit console #2. 


l ? | 
| aS | 
W X-ray unit #2. 
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Unit console #3. | 





Master console. 





X-ray unit #3. 


SIEMENS 


A Tridoros Optimatic unit combination and film blackening 
console is set up in the immediate needec for the particular type of 
vicinity of each examination unit exposure to be made. 
so that technicians are close to their These unit console panels 
patients. have a ~umber of important advan- 

To set the exposure at one of tages. ney make data selection 
the consoles, the technician simpler -han ever before. They greatly 
pushes one of the seven organ- reduce the possibility of errors. 
related buttons. This automatically | And they assure consistently high 
selects the kV, focal spot, screen quality -adiographs. 


At left: A Tridoros Optimatic setup consisting of 
three examination units with their individual 
consoles. Any unit can also be operated from the 
master console at lower right 


Below: Technician prepares for exposure by 
pushing desired organ-related button 




















Pushbutton “B” sets 
typical Bucky table 
program for gall bladder, 
thin patient: 60kV, high- 
speed screen, small focal 
spot, lontomat* center 
chamber. 


Pushbutton “E” sets 
typical Bucky table 
program for ribs 1-7, 
medium patient: 73kV, 
detail screen, small focal 
spot, lontomat* center 
chamber. 


Pushbutton "D^ sets 
typical Bucky table 
program for sacrum and 
coccyx a.p., heavy 
patient: 73kV, high-speed 
screen, large focal spot, 
lontomat* center 
chamber. 


Now x-ray department layouts 
can be planned for optimum use of 
available space. 


we 
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In many cases, where x-ray 
units are operated centrally froma 
console, compromises in the 
positioning of both the console 
and the examination units is 
necessary. 

With the unit consoles of the 
Tridoros Optimatic system, the lay- 
out can be arranged in a more 
flexible manner. 

In the setups shown below, 
technicians can preset pushbuttons 
either before or after positioning the 
patients. The actuated pushbuttons 


At left: Bucky wall stand and Bucky table with 
paired unit consoles 


Below: Four consoles are set up near the units 
they control. With this kind of arrangement and 
the automated exposure of the Siemens system 
technicians can concentrate on patient positioninc 


SIEMENS 


do not intarfere with operation of 
other units. Only during the brief 
interval when an actual exposure is 
being made at one console is the 
use of the generator blocked for the 
other cor soles. [hese exposure 
intervals are visually displayed by 
means of indicator lights on 

each corsole. 

The new Siemens system per- 
mits the complete decentralization 
of any or all x-ray equipment. This 
is a significant advantage when an 
old installation is being modernized. 





SIEMENS 


Anew, practical way 
to improve the capability of 
your x-ray installation. 





The Siemens Tridoros Optimatic 
system cuts to a minimum the num- 
ber of decisions and adjustments 
technicians must make to get opti- 
mum results. Data selection anc 
timing of all radiographic exposures 
are completely automated. And 
organ-related programs can be set 
simultaneously on several units. 

The preceding pages will give 
you an idea of how this new Siemens 
system can help you make the most 
efficient use of your radiological 
equipment and personnel. If youd 
like to know more, please write (2) Programs for mammography and Bucky 
Siemens Corporation, Medical wall unit are selected while planigraphic 
oystems Division, 186 Wood exposure is made at unit console 
Avenue South, Iselin, N.J. 08830. 



































L 
(1) Exposure is triggered for mammography (3) Third exposure is made at unit console 
while programs are selected at planigrapnic table controlling Bucky wall stand as programs are 


and Bucky wall stand selected for the other two radiographic units 





Pho/Gamma... 


the camera of the future... 


can do more right now than any other 
scintillation camera in the world. 


Pho/Gamma can do more because 
we've taken the three most importart 
qualities that make a scintillation 
camera great—sensitivity, 
uniformity, and high resolution—anc 
included an exclusive fourth: 


Clinical Versatility. 
Our Pho/Gamma System is available 
with a complete range of instrament 
to perform today's clinical proc 
and to facilitate the work of tf 
e making the future of medicin 
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fioactive markers. A Clinical Data 
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initial scintiphoto study—and many 
more features, including the totally 
variable area of interest capability— 
all at the push of a button on the 
master console. 

Pho/Gamma. Everything about it 
sounds like 2002 A.D., but i's here 
now for you to use. Contact your 
Searle Radiographizs (formerly 
Nuclear-Chicago) Sales Engineer, or 
write to us fo her information. 


Searle Radiographics Inc. 
(Formeriy Nuctear-Chicage) 
Subsidiary of G. D Searle & Co. 
2000 Nuciear Drive 

Des Piaings, ibnois 60018 
Wiegerbruintaan 75. 
Uithoorn, The Netherlands 



































The future-oriented company 
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The Grafin Line — 

the Squibb family of 

radiopaque media — helps 
windows on 


open 
the hidden world of 
viscera and vascular tree. 
-No fewer than 14 
“Squibb agents covering 
-a broad spectrum of 


-of consistent diagnostic 
excellence. 








BRIEF SUMMARY 

Cystografin (Meglumine Diatrizoate 
Injection U.S.P.) provides a sterile, 
aqueous solution of 3096 meglumine 
diatrizoate containing approximately 
1496 (42.3 Gm./300 cc.) bound iodine: 
also containing 0.04% EDTA as a se- 
questering agent. The preparation is 
not intended for intravascular injec- 
tion. 


Contraindications: In patients with a 
hypersensitivity to salts of diatrizoic 
acid, 

Warnings: Severe sensitivity reac- 
tions are more likely in patients with 
a personal or family history of bron- 
chial asthma, significant allergies, 
previous reactions to contrast agents. 
Use with extreme caution in persons 
with a history of sensitivity to iodine. 
Usage in Pregnancy—Safety of meg- 
lumine diatrizoate for use during 


pregnancy has not been established. 


Precautions: Safe and effective use 
depends upon proper dosage. cor- 
rect technique, adequate precau- 
tions, readiness for emergencies. 
Perform -etrograde cystourethrog- 
raphy with caution if known, active 
infecHous process of urinary tract 
exists. Use sterile technique during 
administration and avoid excessive 
pressure, rapid or acute bladder dis- 
tention, ard trauma. 


Adverse Reactions: Hematuria, per- 
foration cf the urethra or bladder, 
introduction of genitourinary tract in- 
fection. and oliguria or anuria are 
complicat:ons of retrograde genito- 
urinary trect procedures. Reactions 
associatec with LV. administration 
may occur if drug is intravasated: hy- 
persensitivity and anaphylactoid re- 

















from The Grafin Line of 


Squibb radiopaque 
media 


Cystografin 


Meglumine Diatrizoate 
Injection U.S.P. 30% 


for retrograde 
cystourethrography 


actions may occur. Severe reactions, 
waich may be manifested by edema 
of the face and glottis, respiratory 
distress, convulsions, or shock, may 
prove fatal unless promptly con- 
trolled by emergency measures— 
clear airway maintenance, immedi- 
ate use of oxygen and resuscitative 
drugs. 

Fcr full information, consult package 
insert. 


How Supplied: 200 cc. and 500 cc. 
bottles containing 100 cc. and 300 cc. 
of meglumine diatrizoate, respec- 
tively, with sufficient capacity for 
dilution up to 167 cc. and 500 cc., re- 
spectively. 


(rir) SQUIBB HOSPITAL owsion 


E. R Squibb & Sons, ine Princeton, N. d. 08540 


CYSTOGRAFIN (Megiumine 
Diatrizoate Injection U.S.Piis 
available in 500 cc. bottles 
with 300 cc. fill and in 

the convenient pediatric 
torm--100 cc. fill in 200 cc. 
bottles. 





highly effective visualization 
of bladder and urethra 

well tolerated by patients 
~ good local tissue tolerance 


The reason is clear 





Were in the business of saving lives. Hundreds at a time 
or one at a time. 


Some of our x-ray tubes proof landing-gear supports of 747 aircraft. 
Others resolve a single, obscure diagnostic detail. zureka manufactures 
more kinds of x-ray tubes than anyone else, Ánc every one of them 
delivers extraordinary results. You should knew about Eureka. 


EUREKA X-RAY TUBE CORPOFATION 


Litton Chicago, Illinois 60641 
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As you may know by-aow, Profexray has recently introduced sev- 
eral new, third-gen=ation concepts in radiology systems and 
equipment. There ae more to come. So many, that we expect 
them to produce a genuine revolution in radiology. 


But revolutions arem: worth having unless they produce a better 
system. So we're als pioneering an additional step in the manu- 
facture of radiological equipment. It's called SYSCO-for SYS- 
tems Check-Out. It = designed to unite all the colonies in your 
new radiology installation. 


SYSCO's goal will be to install your entire system twice —first at 
our factory, and then at your site. So the second time, you'll 
have a system thats been doubly proved—for reliability that's 
twice as strong. The Savings and trouble for you are 


obvious. And there will be no 


Ask your Profexray 'epresentat 
next equipment purchase. It just 
operational tranquili&y. - 











NEW PUBLICATION: 


ATLAS OF ORBITAL RADIOGRAPHY by Judah Zizmor, M.D., New York, 
New York and Guido Lombardi, M.D., Milano, Italy. 

This superb atlas is a practical guide for radiographic diagnosis of many orbital diseases, 
injuries and congenital anomalies. It deals with the rare, once-in-a-lifetime conditions as 
well as common occurrences like "blow-out" fractures of the orbit and intraocular foreign 
bodies. This book is a uniquely convenient reference for all radiographic problems of the 
orbit. 


180 pages, 240 figures, $25.00. 


Also: 

TELEVISION IN DIAGNOSTIC RADIOLOGY by Robert D. Moseley, Jr., 
M.D. and John H. Rust, Ph.D., Chicago, Illinois. 

447 pages, 186 figures, $20.00. 


AESCULAPIUS PUBLISHING COMPANY 
903 South 21st Street 
Birmingham, Alabama 35205 











Ras ES Telegram 


western union 
| NO. WDS.-CL.OF SVC. | PD. OR COLL. | CASHNO. | CHARGE TO THE ACCOUNT OF | [Joven NIGHT TELEGRAM 
ILFORD INC UNLESS BOX ABOVE IS CHECKED THIS 
s MESSAGE WILL BE SENT AS A TELEGRAM 


Send the following message, subject to the terms on back hereef, which are hereby agreed to 


TO AMERICAN COLLEGE OF RADIOLOGY 
streerano. 20 NORTH WACKER DRIVE 
cmvasmre CHICAGO, ILL 














HAPPY BIRTHDAY YOUNG FELLOW: TAKE CARE OF 
YOURSELF AND WATCH THOSE YEARS. THEY GO BY 
QUICKLY. DO YOU REALIZE IT'S BEEN 78 YEARS. 
SINCE WILHELM STARTED US ALL OFF. WHY, 
WE'VE ONLY BEEN MAKING X-RAY PLATES AND 
FILMS FOR 77 YEARS. HOW THE TIME FLIES. 
BEST OF LUCK. 


























ILFORD INC. 





senoer's TEL. NO. 201-265-6000 — wawraaponess ILFORD INC. A CIBA- GEIGY CO. iE Y 
WEST 70 CENTURY RD, PARAMUS,N.J. 07652 Ko 
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WU 1207 (R 5-69) 


S 
Universal Therapy Simulator. 


Utilizing the 12/7 inch Delcalix Imaging System. 
Designed for accuracy. 
Engineered with quality. 
Constructed with precision. 





1 s. ; d E ES ee oO EL Oo em 
|. — Old Delft Corporation of America 
A 2735 Dorr Avenu 


e. —irfax, Virginia 22030 (703) 573-7020 
Write orzall for detailed brochure. 


CGR's new Mobiflex gives you 
more power. 250 mA at 100 kVp 
— 200 mA at 125 kVp. For short 
exposures producing excellent 
radiographs at bedside or in the 
operating room. 

Its flexibility offers eighty kV 
steps from 25 to 125 pkV. Five 
mA radiographic stations and 
twenty-four solid state timing 
stations from 1/120to 8.0 seconds. 

Mobiflex has a counterbal- 
anced failsafe vertical tube arm. 
atube transit lock and an 
assurance circuit that monitors 
line loads and kV. The unit is 
completely solid state to assure 
maximum reliability. 





CGR's new Sprint-X is a battery- 


powered self-propelled unit 
designed for all mobile x-ray 
examination techniques. 

Theunit has an output 
capacity of 300 mAs maximum at 
125 kVp, 1000 pulse. Controls 
permit 1 to 300 mAs in 18 steps; 
50 to 125 kVp in 12 steps. Both 
kVp and mA are stabilized. 

Sprint-X has a unique tube 
arm mounting system. Its controls 
and locks permit rapid, easy tube 
movement and positioning using 
only one hand. The collimator can 
be rotated + 45° to align with 
the cassette. 

This new mobile unit features 
a double focus x-ray tube — 0.6 
and 1.2 mm. 

Sprint-X is completely solid 
state. Plus there's digital readout 
of mAs and kVp values. 

Your CGR representative will 
be pleased to give you more details 
on these two new mobiles. 
Contact him today. 


INT. | BJ à 
ye 


CGR MEDICAL CORPORATION 
2519 Wilkens Avenue, 
Baltimore, Maryland 21203, (304) 233-2300 


CGR CANADA LTÉE-LTD. 
500 Boulevard de M Y- (olere (o) 
Lachute, Quebec, Canada, (514) 562-8806 





OBTAIN MAXIMUM 
MARKET PRICES... 
from the natior’s 
largest buyer of 
used x-ray film... 


inc. 
35 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States ... and 
we pay the freight cost. 

we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 

our maximum market prices are gauged by the 
metals market and are adjusted contiraiously to 
reflect full value. 

we offer 12-month, cumulative Incerrive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


0 write far—your compute ized, up- 
4 \ to-the-hour Quotation forPurchase 
e : 
9573 william stree 
rosemont, illinois £0018 


Plan that assures yox of our 
.. . Maximum 
Please send me COMPLAN TODAY, 


pledge to give 
Market Prices. 


DONALD McELROY, INC. 





ADDRESS 





CITY 





«NOW AVAILABLE — 





CONSOLIDATED 
INDICES 


VOLUME VII 


embracing 


The American Journal of 
Roentgenology, Radium Therapy 
and Nuclear Medicine 


Volumes 89-101 (1963-1967) 


Covers some several thousand pages of origi- 
nal papers, editorials, biographical sketches, 
and abstracts of both domestic and foreign 
journals published in THE AMERICAN 
JOURNAL OF ROENTGENOLOGY, RA- 
DIUM THERAPY AND NUCLEAR MEDI- 
CINE for the years 1963-1967. 


Fills a very definite need and will be wel- 
comed by those who have occasion to con- 
sult the Journal during this five-year period. 
Increases the usefulness of your set of jour- 
nals a hundred-fold. 


A Limited Quantity 
Has Been Printed 


Order Your Copy 
NOW 


CHARLES C THOMAS - PUBLISHER 
301.327 East Lawrence Ávenue 
Springfield + Hlinois - 62717 


Send me the volumes I have checked below. I 
understand that orders are subject to the exhaus- 
tion of available stock. (This order is aubject to 
withdrawal without notice.) 


| 

f 

l 

i 

I 

l 

i 

Volume II (1938-1942), $10.00 I 
Volume IH (1943-1947), $22.50 | 
Volume IV (1948-1952) , $23.50 i 
Volume V (1953-1957) , $25.00 i 
Volume VI (1958-1962) , $23.50 i 
Volume VII (1963-1967) , $30.00 i 
| 

i 


* Volume I (1903-1937) out of print. 


Name ...ccc vec odane c hr a ettet enhn 
Address occ. cect eee nhe mee htt 
City occ ccc een eee tees Zone ..... es 
Giale yie EEE LE rq ee uu Zip........ 


Qaem eub sae GRAUE CSDL MA Gies ami MEUS Sm ey fen Meets a Somme MM Venta mens suum Uum ue 








Situation: a vertex scan of minimum of patien: movement. 
patient's condition prevents diagnostic problem. The 


propping up his head. informational capability you 


Situation: a skeletal survey is need to solve them, and 
desired for early detection of many more such problems, 
bone metastases. is automatically available with 
Situation: a suspected the push button programming 
embolism in the lungs must of the General E actric 

be located, with an absolute Whole Body Scanner. 


The ^k Whole Rad Ssenoor arouider imames bosd tates xxxn leben 10 





Ala? 


Unique design 
provides 270° 
angulation of 
top probe; 90? 
angulation of 
bottom probe. 
These probe 
angulations 
are particularly 
useful in 
performing 
anterior and 
posterior brain 
scans and 
facilitate 
collimator 
changes. 


View scans in full count, 


shades of gray, are viewed on 
a TV monitor; can be 
manipulated, long after the 
patient leaves the 
department, to enhance 
desired details. Ask for full 
information. 





Probe and table motions 


add new diagnostic technics; 
minimize patient movement. 


More information. Less 
chance of technic error. The 
General Electric Whole Body 
Scanner combines the 
'eatures that assure these 
diagnostic advantages. 
Automatically. 


=or whole body scans, the 
unit travels up to 80 inches 
ongitudinally, 24 inches 
‘aterally. Push button settings 
iet you select a full size 
photodisplay image or 
minified to 2:1, 3:1, 4:1 or 5:1. 
In addition to whole body 
scans, up to four images can 
be displayed on one 14 x 17 
inch film. Location is push 
button programmed. 


The scanner's two probes 
and three scanning directions 
permit scans of the entire 
lung, top and bottom; cover 
the total isoresponse curve 
without turning the patient. 
The top probe angulates 
270?, and has a powered 

12 inch vertical travel. With 
optional vertical plane 
scanning the patient can be 
seated upright. These probe 
angulations also permit a 





vertex view of the arain while 
the patient reclines normally, 

without propping his head in 

an uncomfortable position. 


The GE Whole Bocy Scanner 
can also perform any other 
scanning technic possible 
with a single-probe unit: 

even lets you start with one 
probe, then upgrac= to two as 
needs and the budget dictate. 


For added procedural 
versatility, the patient can be 
placed on GE's mabile table, 
an accessory to the scanner, 
while controls are set at the 
electronics console. The table 
top raises and lowers. 


With the patient in position, 
simply press the PHA button, 
locate the hot spo~ set the 
line spacing and press the 
desired information density 
button...and scaming speed 
is displayed autorratically. 

No calculations. Pztient count 
information, durinc the 


procedure, can be read at the 
gantry face without leaving 
the patient's side; also, with 
the digital scaler at the 
electronics console. 


Let the GE Whole Body 
Scanner add this information 
depth to your department. 
Talk soon with your GE 
medical systems 
representative. 


General Electric 
Medical Systems, 
Milwaukee and Toronto. 
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High Resolution Thermography 
for Diagnosis and Screening 


The Spectrotherm 1000 thermo- 
graphic imaging system, marketed 
by General Electric, combines 
speed, simplicity and reliability for 
diagnosis and screening in the 
areas of breast cancer, incipient 
stroke, vascular diseases, arthritis 
and a variety of other medical 
applications. 


The system features an infrared 
scanner, electronics and high res- 
olution image display in a single, 
compact instrument. This integrated 
design permits the operator to view 
both the patient and the thermal 
image while operating the controls, 
and provides the ease of direct 
focusing. 


A wide angle scan of the patient is 
taken in 2 seconds and imaged ona 
high resclution display consisting of 
525 lines (with 600 elements per 
line). Di ectly below the thermal 
image is a graphic temperature 
profile providing accurate mea- 
suremen of temperature variation 
for any civen line of the image. 


The Spectrotherm 1000 provides 
both autematic and manual bright- 
ness con rol to assure good images 
with minrnal adjustment; ability to 
"freeze" the image on the display 
for on-szreen evaluation; and a 
0.2? C temperature sensitivity. 


The thermal image, converted to a 
standard video signal, permits re- 


information 


compend ium 











Mammographic System 
Expands Function of Any 
Radiographic Room 


The totally integrated MMX™ sys- 
tem combines, in one unit, every- 
thing needed for mammography to 
maximize diagnostic information. 
Simplifies preparation; savesset-up 
time; permits seated or supine 
views; provides positive compres- 
sion of any size breast. E 











mote viewing on standard TV moni- 
tors and storage on video tape. The 
image can also be recorded with 
the system's basic camera, capable 
of using Polaroid pack film, 4 x 5 
sheet film or 70 mm roll film. 


The system is mounted on a versa- 
tile stand and includesa lightweight, 
clip-on mirror for over-bed use. 


Hospital Cites 
Advantages of R&T 
Procedures Room 


Ors recently completed 137-room 
hospital installed a General Electric 
Maxitome™ dual procedures room 
as a back-up system, then promptly 
upgraded it to preferred status as 
the system's full capability became 
apoarent. 


The facility's chief technologist ex- 
plained why: The biggest thing 
about Maxitome is its ability to do 
routine radiographic procedures 
in addition to multi-directional tom- 
ography.” As a result, he said, the 
hospital is doing many procedures 
wich it that hadn't originally been 
counted on. 


Fcr Bucky-quality conventional 
radiography, Maxitome features 





coll mation that's automatic cr man- 
ual, or controlled from the ‘emote 
stat on. And, manual masking is in- 
tegrated into the table. Multiple film 
formats up to 9 on 1. The system 


“The machine has 
capabilities we haven't 
even tapped yet." 
— Chief Technologist 


also permits off-table technics 
witk GE's vertical Bucky; and the 


tube unit can be angulated for 
oblique technics. 


For tomography and zonography, 
the chief technologist said, ''Maxi- 
tome's results, when compared with 
straight linear tomography, are just 
outstanding. We see so much more 
detail." 


One reason is because Maxitome 
permits linear tomography in four 
different directions, in addition to 
pluridirectional patterns. This per- 
mits 90° angle sweeps across the 
area of interest to prevent shadows 
and avoid the common linear streak- 
ing on the long axis of the anatomy. 


Maxitome provides 11 tomographic 
patterns in all, controlled with the 
turn of a dial. The desired plane can 
be adjusted in 1 mmincrements, 
from 0-240 mm above the floating 
table top. Tomographic section 
thickness adjusts between 1 mmand 
5 mm and the source-image dis- 
tance is fixed at 43 inches. 





Time-saving System Simplifies 
Reporting Procedure for Radiolocists 


Or e 420-bed hospital with “growing 
peins'' recently sought relief for 
handling mounting radiological re- 
parting loads. 


The problem: more than 75,000 ex- 
aminations now conducted yearly, 
ard an annual load of 180,000 pro- 
jected in three years. The solution: 
Raport™, radiological reporting 
system by General Electric. 


Radiologists found the Raport sys- 
tem to be a means to speed the re- 
pcrting procedure per examination 
ard to reduce administrative time 
too. 


“The Raport system should 
simplify everything 
for the clinician." 
— Chief of Radiology 


Proof is their significant decrease 
inreport turn-around time. It's down 
from as long as 48 hours with the 
cenventional dictation system to 
less than a minute with the Raport 


system, plus another two to four 
hours for distribution. 


Key to this dramatic time saving is 
the Raport system's series of mark 
sense forms, covering examinations 
of areas of the anatomy. Like the 
raciographs they represent, mark 
sense forms segment the body into 
various anatomical combinations. 
The forms permit the radiologist to 
indicate the existence, location and 
type of pathology diagnosed by 
making a series of small pencil 
marks next to appropriate symbols 
on the form. 


After indicating his diagnosis on the 
form, the radiologist is resdy for an- 
otFer examination. Meanwhile, the 
form is "read" by an optical scan- 
ner, and its information is forwarded 
to the system's control unt. Here 
the data is decoded, correlated with 
pre-stored diagnostic phrases, 
constructed into proper sentences 
and sent to the automatic typewriter 





for printing. Included on the report 
are patient and physician informa- 
tion, the radiologist report in text 
and the summary impression. Dic- 
tated addenda can also be incorpo- 
rated for more complex diagnoses. 


According to the hospital's chief of 
radiology, “The finished reports are 
very ‘meaty’, very little verbosity. 
They report what they have to say 
in three or four sentences, and they 
give an impression on every case. 
| think it should simplify everything 
for the clinician.” 


General Electric Medical Systems 
Milwaukee, Toronto, Liege 
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Service and Financing plans 
round out total performance 
concept 


Total performance from General 
Electric incorporates service 
plans like Planned Maintenance 
Service (PMS). With a choice of 
options, PMS involves regular 
and complete scheduled in- 
spections of all aspects of the 
systems covered, with emphasis 
on preventive care to avoid 
future problems. The program 
cost can be budgeted in ad- 
vance, to protect against 
increases in the price of parts 
and labor during the term of the 
contract. 


GE's Maxiservice* program not 
only covers full service needs, it 
also incorporates true-lease 
provisions, covers all parts and 
labor, emergency calls— even 
insurance. At a fixed monthly 


fee. Equipment is paid for out of 
revenue generated through 
usage. And, it's possible to up- 
grade equipment at any time, 
with GE assuming the risk of 
placing returned hardware. A full 
range of other Mind-Easer 
financing plans match specific 
requirements. 


GE sales and service represen- 
tatives are the men who make 
these service and financing pro- 
grams work as an integral part of 
GE's total performance concept. 
They are prepared to make total 
performance a reality in any 
hospital across the country. 


General Electric 
Medical Systems, 
Milwaukee, Toronto, Liege 


Product 
Purchasing Guides: 


Comprehensive product/ 
supplies catalogs 


Two General Electric catalogs 
featuring x-ray supplies and 
nuclear medicine accessories 
provide a complete guide to pur- 
chasing, including proper order- 
ing information. 


The X-ray Supply catalog fea- 
tures film and processing 
supplies, together with items in- 
volved in their handling, storage 
and viewing. Other supplies and 
accessories required in radiog- 
raphy are also included. 


The Nuclear Medicine and Non- 
imaging instrumentation catalog 
contains a product listing suffi- 
ciently broad to equip and main- 
tain the nuclear laboratory. 
Described is an extensive range 
of diagnostic instrument systems, 
protective equipment, phantoms, 
tables and other nuclear supplies. 


For your copy of the X-ray Sup- 
ply and/or Nuclear Medicine 
catalogs, contact your General 
Electric representative. 
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TYPICAL RELEASES 


1-3 SOME APPLICATIONS OF LIVER SCAND 
eedinan, X , &nà T 
. New Haven, 
HI 


ee ee 9 si m 
D., and Jeffrey Blau. MD 
New Haven, Conn, 

SPLENIO DIS- 
-44 slides.... 















S Aa Aet d Ri ts ee $19.00 
by Gerald S. Freedman, MLD., R. P. Spencer, MD. and 
J. Weinraub, M.D., Yale New Haven Hosp., New Haven, 
Conn. 
234 PERIPHERAL VASCULAR DISEASES (al in color) 
Sieb c sepe zd sts $2 siides..,.. $24.00 
2-88 PERIPHERAL iall in color) 


..860 si 

oundation, Ine. 
Los Angeles, Calif, 
ORDER DIRECT. For other series ask for catalog BH 


MEDICAL FILM SLIDE DIVISION 


MICRO X-RAY RECORDER, INC. 
3755 W. Lowrence . Chrage, ii. 60625 





ANOTHER VALUABLE 
THOMAS TITLE... 





CORONARY ANGIOGRAPHY by Harold A. Baltaxe, 
Cornell. Medical College, New York City; Kurt Amplatz, 
Univ. of Minnesota Medical School, Minneapolis; and 


David C. Levin, Comell Medical College, New York City. | 


Written for persons involved in the field of cardiac 


anatomy and pathology, this text is of help to clinicians | 
in interpreting coronary angiograms. Topics covered in | 


detail and liberally illustrated include: 

History of Coronary Angiography 

Techniques of Selective Coronary Angiography — 
Some Techniques — Percutaneous Selective Coro- 
nary Arteriography 

Anatomy of the Normal Coronary Artery Tree 

Congenital Anomalies of the Coronary Vessels 

Complications — Contraindications — Indications 

Coronary Atherosclerosis, Collateral Circulation and 
Their Effect on the Left Ventriculogram 


Truly an informative new title of value. '73, about 206 
pp. 173 iL. 


CHARLES C THOMAS * PUBLISHER 
SPRINGFIELD * ILLINOIS * 62717 
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CAT. No. 712 


* 14":58" VIEWING AREA, 
RESO £— 11 x 14"$ 


* NYLON FILM GUIDES 


* TILTING MOUNT 
ON MOBILE BASE 
AVAILABLE 


* FIER ON REELS 
THES EST, EASY WAY 


A new Hlaminatar specially designed to read 14" wide 
films im teng lengths from reels. Units feature fluorescent 
iightirz seth five 11 x 14" areas and individual control 
of light in each area. Film is pre-wound on a reel. 


The raed ic inserted into the holder and the film threaded 
nylon guides onto takeup reel. Turn the handle 
to move the film across the viewer from reel to reel. 





Riumas can be wall mounted or ordered with its 


- Fil: TNuminator with (2) two reels 665,7 W, 18" 
H, 8u" $595.08 


Cat. Kc. 7:2: [Muminator & mobile base. Base 30" H, 16" 


D. (illustrated? SRI. 00 


Cat. Re 7:3: Extra reel. $5.25 Ea. 


REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 


87.93 JAY STREET 
BROOKLYN, N. Y. 11201 
Telephone: 212-852-6900 


ONE DF THE MANY S & S ACCESSORIES 
SOLS BY YOUR LOCAL X-RAY DEALER 




















establishes control. 


Profexray presents a revolution- 
ary fluoroscopic table system 
with total remote control. 


Nobody else has anything like it. 


The new Program-6 system lets you. 
work a complete gastro-fluoroscopic 
procedure without ever going back 
into the room. 


A six-cassette film magazine ie 
loaded before the procedure —mixec 
sizes, 8 x 10, 10 x 12, or 11 x 14 film 
Then, direct from the remote console 
you handle all your programing— as 
well as table top movement; table tilt 
collimation (automatic, for spot film) 
complete automatic exposure con- 
trol; compression; fluoroscopic anc 
spot-film timing; cassette size anc 
mode selection; television monitors 
intercom. The convenience is satis- 
fying. The time-savings can be 
enormous. 

The basic Program-6 system in- 
ciudes a new, over-sized 90/90 flu- 
oroscopic table with over-the-table 
tube; a cesium-iodide, dual-fieid 9 
image intensifier with TV viewing 
control console; a six-pulse, three- 
phase 800 MA generator. 


It's another part of the Profexray 
radiology revolution: equipment and 
concepts to completely overthrow 
an old order of doing things, and give 
you new standards of efficiency. 


Your Profexray representative i5 
ready today to fill you in on 
Program-6. Contact him, and you'1 
put an improved radiology depart- 
ment under your control. 


[H PROFEXRAY 


Litto Des Piaines, itinois 60018 


: Litton technology: 
The 2nd American 
Revolution. 
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When it comes 
to patient-film 9" X 
identification, Siep 1. tye or mt label. 

you can't beat 
the system. 








Step 2. Mount label on 
Chron-I-Sert insertion strip. 





Halsey Chron-I-System. 
It lets you see the problem 
in a new light. 


New Halsey Chron-I-System provides positive 
patient-film identification in ordinary daylight — 
without opening the cassette or entering the darkroor. 
Chron-I-System is a simple 4-step technique th= 
takes only seconds. The system consists of spec zi 
labels, insertion strips, an Exciter and Halssy 
Chron-I-Settes. It's extremely flexible — can also zs 
used with patient "Charge Plate" imprinters — 

and permits positive film identification before or after 
X-ray examination. Chron-I-System requires ^5 
X-radiation, thus no “burn-out” or "coning cut of”. 
It eliminates identification printers and minimizes 

the possibility of film misidentificatica. 

Halsey Chron-I-System. You can't beat it for speed ær 
efficiency. Call your dealer for a demonstration today. 





Step 3 Insert Chron-I-Sert 
into Exciter for a few ponen. 





MEDICAL PRODUCTS DIVISION = : EE J . a 
USR UNITED STATES RADIUM CORPORAT ON Step 4. Place Chron-I-Sert in 
1425-37 STREET/BROOKLYN, N.Y. 11218/(212) GE6-1700/TWx 710-512358  Chron-l-Sette slot. Remove in 3 seconds. 


rne IUJUUU -year-oic 


others in diagnostic x-ray 
techniques. They're all trained— 
and determined to keep your 
equipment up to snuff. If it's- 
service you want, nobody 
else can match us. Picker 
Corporation, 595 Miner Rd, 
Cleveland, Ohio 44143. 











When it comes to service, nobody 
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10 years of experience. Some 
specialize in the ultramodern 
disciplines of nuclear 
medicine or ultrasound, 
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DYNAMAX 66 is the first X-ray tube 
available to provide 4X linear magnifica- 
tion (using air gap technique) with high 
resolution at useful radiographic ratings. 
DYNAMAX 66 uses a totally new, 
Machlett-developed concept in focal 
spot size control. 

DYNAMAX 66 provides three focal 
spot/radiographic rating combinations: 
0.3mm (biased)/14 KW; 0.3mm (unbiased) 
/20 KW; 0.6mm/85 KW. 


DYNAMAX 66 adds a new dimension to 
arteriography, cineangiography and image 
intensification. 

DYNAMAX 66-— In the Machlett 
tradition of leadership in X-ray tube 
technology. 


Always specify Machlett— the most com- 
plete line of new and replacement X-ray 
tubes available. 


Dynamax 66 is available now. Ask your 
equipment supplier for details, or write: 
Machlett Laboratories, Inc., Stamford, 


Connecticut 06907. 
Tel. 203 348-7511. «I» 


A subsidiary of Raytheon Company 
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It | fts the haze over diagaostic information. 


If you want all the diagnostic information 
your ilm has to offer, you want new Hunt 
HD-73 Chemistry. It virtually eliminates haze 
from 90-second automatically processed 
radicgraphs. 

The image detail is sharper, clearer— 
making more information available to the 
eye. tAnd with far less haze and fog to see 
"through; there's far less eyestrain after a 
long Jay of reading films.) 

Now take a close look at the characteristic 
curve. Hunt HD-73 Chemistry gives more toe 
information than conventional developers. 
And a more gradually sloping shoulder 

curve for greater detail. 
* Hunt HD-73 Chemistry achieves results in 
90-second processing that are equal to or 
better than those produced by conventional 
processing or double capacity processing 
systems. 

W'th high-speed, latitude or par-speed 
films you get sharply improved image 
response. Plus a much wider range in 
exposure, because HD-73 is not a high 


contast chemistry. It will process radiographs 


withamaximum diagnostic information — 
achieving impressive clarity with all major 


C Imaging Specialists in Photographic and Platemaking and Reprozraphic Chemical Systems. 


PHILIP A. HUNT CHEMICAL CORPORATION 


PAL SSADES PARK, NEW JERSEY » PHILIP A. HUNT COMPANY CANADA) LTD. TORONTO 


Density 


domestic and foreign-made films. 

Hunt HD-73 offers another innovative 
adve atage — it is the first chemistry to enpoy 
a twe-part A 6 B developer. Since Part C is 
elimmated, carton size is smaller and 
hanc ing is easier. 

Hunt provides more than the finest in 
processing chemistry. You can also depend 
on Hunt for service and technical assistance 
when you need it. 

Ass your Hunt Representative to show you 
a set of comparison films. Hunt HD-73 
Chemistry processes film that's a sight for 
SOre-ayes. 


Typecal characteristic curve 


mæ Conventional chemistry 
mm HD-73 Chemistry 
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Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preracliographic bowel cleansing — 
without enemas, supposé>ries, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose~ No residual oil droplets 
(as is often the case with cas or oil) obscure the picture. 


Pleasant taste of X-PREP L quid meets with high patient 
acceptance.* Simplicity ar 3 ease of administration 
are appreciated by th= patient at home, by 


the nursing staff at the hospital. 
*References avaifole on request. 


ne step -One dose -One bottle 


-PREP Liquid 


(standardized extrac of senna fruit) 
prep the bowel for radiography 


Gray Pharmacet ical Co., Affiliate 
The Purdue Fre-erick Company 


GRAY PHARMACEUTICAL CO. OBWALK, CONN, 06858 Beare 123475 
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oKnow heUose | 
Control The Effect 


Maintain The Standard. 
THE RANDO PHANTOM 


For treatment planning and for comparison 
of various treatment techniques or modalities 
(e.g, moving field vs. fixed field, cobalt-60 
gamma rays vs. 4MeV X-rays, various wedge 
configurations, etc.) in the radiotherapy of a 
given type tumor, accurate measurements can 
be made with the RANDO Phantom. 



























Higher accuracy and precision of the radia- 
tion dose to patients should result if phantom 
studies are used for radiotherapy. Reduced ra- 
diation doses to both patient and physician can 
be achieved in diagnostic radiology if the phan- 
tom is employed for checking procedures. 











In recent years, mounting evidence has shown 
that successful radiotherapy is dependent on 
the accuracy and precision with which the ra- 
diation is delivered to the patient. If unusual 
or difficult treatments are undertaken, add- 
itional dosimetric studies should be carried out, 
some of which are best done with a RANDO 
Phantom. 





FOR COMPLETE INFORMATION AND A NEW 
HANDBOOK, "THE RANDO PHANTOM AND ITS 
MEDICAL APPLICATIONS," WRITE TO: 














ALDERSON RESEARCH LABORATORIES, IN 
390 Ludlow Street P.O. Box 1271 
Stamford, Connecticut 06904 


THOMAS BOO ENT 
SEVEN RECENT AUTHORITATIVE TITLES 
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HEMATOPOIETIC AND GASTROINTESTINAL INVESTIGATION WITH 
RADIONUCLIDES: Third Annual Nuclear Medicine Seminar 
Compiled and edited by ALBERT 3. GILSON, WILLIA:- M. SMOAK, III, and MORTON B. 
“WEINSTEIN, all of the Univ. of Miami School of Medicræ, Miami. (28 Contributors) Discusses 
the physiological basis of the nuclear medicine procedures in relation with hematology and gas- 
Pu di Also covers radiopharmaceuticals and path sohysiologv. ‘72, 472 pp. (63 4 x 934), 
301 iL, 37 tables, $30.00 


X-RAY MICROSCOPY IN CLINICAL AND EXPERFAENTAL MEDICINE 
by T. A. HALL, Univ. of Cambridge, England, H. O. E. R3CKERT, Univ. of Goteborg. Sweden, 
and R. L. deC. H. SAUNDERS, Dalhousie Univ., Halifax, ova Scotia, Canada. Includes detailed 
exposition of e id and discussions of the types of x sav rege sources of equipment 
and an appendix on the relevent fundamentals of x-ray physics for the reader with no prior knowl- 
edge. 72, 336 pp. (634 x 934 ), 125 iL, 8 tables, $2 4.78 


RADIUM RECIPES FOR CUTANEOUS CANCER (Eke Manchester Method) 
by J. B. HOWELL, The Univ. oj Texas Southwestern Med sai School, Dallas. With the Collabora- 
tion of W.J. Meredith and Gerald Swindell. Written as a suide for proper usage of this method, 
the text provides a review of the physical aspects of rad am and its application to treatment of 
cutaneous cancer. '72, 160 pp., 49 iL, 2 tables, $14.75 


SIMPLIFIED PHYSICS FOR RADIOLOGY STUDENTS 
By BARBARA HOWL, Wolverhampton, Staffordshire, E2glard. Is an introduction to radiation 
physics for student technicians. Presents in a very simple nguage the basic principles of the sub- 
ject so that scientific intricacies can be learned at a later me. "FA, 96 pp., 70 iL, $5.50 


USE AND INTERPRETATION OF THE LUNG SCA «S 
By FRED S. MISHKIN and RICHARD E. BRASHEAR bath of Indiana Univ. Medical Center, 
Indianapolis. Technical discussions concerning instrumen tion and radiopharmaceuticals are de- 
tailed enough to include not only basic principles but als: to serve as a guide in performing the 
lung scan. 71, 136 pp., (694 x 934 ), 191 il, 2 tables, $1 225 


AIDS TO ETHICS AND PROFESSIONAL CONDUC”. FOR STUDENT 
EADIOLOGIC TECHNOLOGISTS (2nd Ed., 3rd Ptg. 
By JAMES OHNYSTY, Saint Francis Hospital, Colorazo Springs. Designed to challenge and 
motivate students entering radiologic technology into accecting the responsibilities which this pro- 
fession holds. '72, 176 pp. $6.75 


FULMONARY RADIATION REACTIONS 
By GORDAN J. WEIR, JR., Naval Hospital, Great Lees, Hiinois, SOL M. MICHAELSON, 
The Univ. of Rochester. New York. Pulmonary responses to radiation are considered from all 
aspects. gross and microscopic pathology, biochemistry, »ulmonary function, and physical and 
biol ogical pathogenetic factors. 71, 96 pp., 14 il, 3 tables, $6.75 
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Please send me the following books on ten days free inspection apgsoval. (In U.S. and Canada only.) I will 
send my remittance for those books I intend to keep within thirty days. 


&uthor's last name first name — boox title 

author's last name first name. boox title 
department e EX er oe AES ET 
aty 2 ee a ee iE aS Stare nos oe ERE EE 


CHARIS ( THOMAS * PUBLISHER o Avenue SPRINGFIELD + ILLINOIS + 62717 


An innovative approach 
to xray diagnosis 


It's a ‘lower dose’ x-ray process that produces an electrostatic latent image on an inexpensive di- 
improved permanent image on a sheet of low — electric plastic sheet. o The technology offers 
cost plastic. In less than 90 seconds. a It can additional benefits. o Ongoing clinical testing at 
use existing x-ray equipment. But, f two medical schools has demonstrated 
it eliminates the need for dark- excellent resolution, approximately 
room processing. It’s light in- doubling that of silver halide film. 
sensitive. a And it can be The radiation dose is reduced a 
read on a typical view box. significant percentage*. o 
a Lower cost, lower ra- Both soft tissue and bone 
diation dosage, an im- detail are observable in the 
proved image, and re- image. o Plans are to use 
duced processing time Electron Radiography in 
are the ingredients in automatic systems, elimir- 
this significant advance ating amplifying screens 
in x-ray imaging. o We and darkrooms at consid- 
call it the Xonics Elec- i: erable cost and space sav- 
tron Radiographic Sys- ings. a If you are interested 
tem (ERG). It will be in more information on 
available in about a year. the Xonics Electron Radio- 
The technical base is the graphic System (ERG), 
“secondary emission of write for our technical 
electrons in an imaging material available on the 
chamber to produce an subject. 





























Xonics, Inc., s a science based company involved in 
products for the fields of health, safety and pollution 
control. 

ERG is one cf our interesting developments. 


XONICS, INC. 


6849 Hayvenhurst Avenue. Van Nuys, California 91406 e Phone: (213) 787-7380 


*Proudian, A.; Carangi, R; and Jacobsos, G. — ELECTRON RADIOGRAPHY — A New Method of Radiographic 
imaging — Presented at 58th Annual Meeting of the Radiological Society of North America, (Nov.) 1972. 


From the world’s 
TELETHERAPY SPECIALISTS 


...the magni 
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rHERATRON 780 





MAGNIFICENT in its 
acheevement as the world’s most precise 
asd versatile cancer treatment unit. 


MAGNIFICENT in its bold design and 
beautifully-sculptured contours. 


THERATRON 780 is the leading member of &ECL's SERIES 70, family of 
Cobalt 60 Teletherapy Units — a family that embodies the ultimate in modern 
technological achievement in the applicatior of Cobalt 60 Teletherapy to 
the treatment of cancer. The THERATRON 780 @rovides a degree of treatment 
accuracy that is capable of meeting the most demanding requirements 
imposed by any treatment prescription devised by radio therapists today or 
in the foreseeable future. Details available orerequest. Please write — 








Hysterosalpingogram with Salpix Contrast Medium 24-hour postinjection x-ray of same patient 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 
reactions, yet it provides the viscosity needed for adequate saon cc contains: 
visualization. sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 8 


presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicit s, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 





ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY O8869 











ei Pho/Dot... 
the scanner of the future... 


is here today! With many excellent advantages 
you should consider: 


Gone is the guesswork when you 
photoscan with Pho/Dot, Because 
Pho/Dot incorporates a number 

of significant advances in 
electromechanical design and 
engineering, to bring you the highest 
order of fidelity and convenience 

in clinical isotope scanning. To name 
a few advances... 


Patient Positioning —The hospital cart 
or bed can be positioned under or 

to the side of the scanning platform— 
permitting scanning in a room only 

7 ft. wide! 

Scan Area—Any area up to 40 cm. 
maxit or both dot and 
photographic recording! (Limits of 
scan are easily set by means of 
lackable mechanical stops on 
centimeter-graduated scales ) 
Maximum Tap Rate—Tapper 

is capable of operating at 
70 pulses per second, 
continuously! (Occasional 
higher repetition rates 

will not jam the tapper.) 


Quick-Change Collimators 
—Collimators are stored 

in a lazy susan tray 

below the scanning head 
—the 4-collimator 

capacity tray easily 

swings into position for 
collimator changing. 

Digital Response Both the 
photorecording and dot recording 
Systems feature a digital response that: 
1j with no suppression, produces a 
sharp-isotope image on the film— 
thanks to the digitized photo-producing 
light source and the precision lens 
System in the photorecording system, 
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The future-oriented company 


inae 1973 
Radiographics 
hicage) sales 

us for our free 













Searle Radiographics Inc. 


(Formerly Nuclear-Chicago} 
Su ofG D. Seane & Co. 








Wiegerb 


Uithoorn, The Netherlands 
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Three established contrast products now available 
exclusively from Savage Laboratories" 


ETHIODOL® 

(Ethiodized Oil) 

Description: Ethiodol® contains 37% iodine in organic 
combination with poppysecd oil. Ethiodol® has a 
higher fluidity than Lipiodol*. 


Supply: No. 281-7062-37, 10 cc. ampules. box of 2 


LIPIODOL® 
CGodized Oil) 
Description: Lipiodol* is an addition product of 
poppysced oil containing organically beund iodine 
28% or 40%. The selection of Lipiodol* 28% or Lipio- 
dol® 40% depends on the degree of opacity and viscos- 
ity required. 
Supply: Lipiodol® 28% — No. 281-7075-18, 20 cc. vials 
No. 281-7075-37, 10 cc. am- 
pules, box of 2 
Lipiodol* 40% — No. 281-7073-18, 20 cc. vials 
No. 281-7073-34, 5 ec. am- 
pules, box of 4 
No. 281-7073-37, 10 cc. am- 
pules, box of 2 


LIPIC2OL* ASCENDANT 

(lodizez Oil 10%) 

Descrgsion: Lipiodol® Ascendant contains 10% io- 
dine ir chemical combination with poppyseed oil and 
olive «& Lipiodol® Ascendant will not mix with body 
fluids sat floats on top of them. 


Supple No. 281-7077-34, 5 cc. ampules, box of 4 





To order or to obtain full information about Savage contrast media, please phone or write Professional 


Service Dept.: 


Vg SAVAGE LABORATORIES, INC. /5222 ELM ST. / HCUSTON, TEXAS 77036 / (713)667-3328 


*Formerly available frorz£. Fougera & Co., Inc., Hicksville, New York. 
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The revolutionary Profexray Lab-2 Cing 
Sysiem is an integrated cath lab that 
doesn't require a separate control. 


Eve y institution with a heavy patient load 
for veart-cath work could use a back-tp 
lab And a lot of smaller institutions woud 
like to add ciné-angiograpny to their capa- 
bili. es for a realistic investment. We've just 
ans wered these two needs. 


Intsmsducing the Lab-2 Cine room. 


A camplete, self-contained system that 
doesn't need a complex, high-powered gen- 
ere&tor. Everything you do need— in contros, 
inscumentation and power—is right there in 
the Lab-2— built around the finest cing sys- 
ter» in the world. It's streamlined for maints- 
na^ce and service. It's systems-engineer2d 
anz pre-tested before installation. We're 30 
ectain of its unmatched reliability that 
—z-2 is backed by a full two-year warranty." 


another part of the Profexray rad ology 
evolution: equipment and concepts tc com- 
=ely overthrow an old order of doing things, 
give you new standards of efficiency. 


€ in touch with your Profexray represeat- 
ative for the details on the Lab-2 Ciné Sys- 
ter-. You'll find him a powerful ally. 


[H PROFEXRAY 


Des Plaines, Illinois 60018 


ntechnology: . 
2nd American Revclutic 































specific for New Infusion Urography 


Hy ypaque- -DIU 


bran 


meglumine diatrizoate, USP 


* Extremely low odium content (1 js tha /ml. in stabilizing 
ial advantage in p: its eee heart failure. 


st—reduces the need for 





A logical 
addition to. 
the expanding 


Hypaque. 
product line 


New 


Hypaque- 


DIU30^ 


brand of 


meglumine 
diatrizoate, USP 


Sterile Aqueous Solution 

For Infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5-diacetamido-2, 4, 6-triiodoben- 
zoate (CisH2«Il3 N30»). The 30 per 
cent solution (weight/ volume) 
contains approximately 141 mg. of 
organically-bound iodine per ml. It 
has a viscosity of 1.94 cps at 25°C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque mecium 
which provides visualization of 
internal structures. 

Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. 

Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 


function for up to 16 days fol Swing 
administration of iodinated ure- 
graphic media. However, fun-3on 
tests not depending on iodine ssti- 
mations, e.g., Ta resin uptake nd 
direct thyroxine assays, are r— 
affected. 

Precautions: Before a contras: me- 
dium is injected, the patient saould 
be questioned for a history of =l- 
lergy. Although a history of a) -rgy 
may imply a greater than usual 
risk, it does not arbitrarily corra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be conseered. 


Diphenhydramine hydrochloric 
(i.e., Benadryl®), however, sheaid 
not be mixed with Hypaque-D'!® 30 
per cent since it may cause pre=ipi- 
tation. The intravenous injec: En of 
a test dose of 0.5 to 1 ml. of t= 
contrast agent before infusic- of 
the full dose has been emplc,ed in 
an attempt to predict severe — 
fatal adverse reactions. The >e- 
ponderance of recent scienti = 
literature, however, now demen- 
strates that this provocative ‘est 
procedure is not reliably pre® tive 
of serious or fatal reactions. 
Severe reactions and fatalitie. nave 
occurred with the test dose «Ene, 
with the full dose after a nor7=ac- 
tive test dose, and with or w :aout 
a history of allergy. No conc sive 
relationship between severe © 
fatal reactions and antigen-arti- 
body reactions or other manrtsta- 
tions of allergy has been esta »- 
lished. A history of allergy m= be 
useful in predicting reactior-=ef a 
mild or intermediate nature 
Caution is advised in patien-z with 
severe cardiovascular disea -* and 
in patients with a history of n- 
chial asthma or other allerg z 
manifestations, or of sensitiv ty 

to iodine. 

In myelomatosis, urography-should 
only be performed with cauti n. If 
a weak protein-binding agertesuch 
as a diatrizoate is used for th= 
procedure, it is essential to omit 
preparatory dehydration, to —imin- 
ister fluids, and attempt to aza- 
linize the urine. 

Immediate adverse reactiorz to 
infusion urography have no’ seen 
reported to occur at a higher Fre- 
quency or with greater sever zy 
than with routine excretory wog- 
raphy. However, sequelae of ‘his 
procedure are possible someshours 
after the examination. Infusea 
urography imposes a suddenms- 
motic load. This should be œnsid- 
ered in patients with establisaed, 
decreased glomerular filtra“ sn and 
renal tubular damage. In ac- tion, 
these patients may also havexoex- 
isting or associated cardiov’ cular 
disease. Therefore, there is = 
possibility of the developme-t of 
congestive heart failure hous 
after the procedure. 

Because of the possibility o* nduc- 
ing temporary suppression ə 
urine, it is wise to allow an imerval 
of at least 48 hours to pass »-fore 
repeating infusion urograpF,. in 
patients with unilateral or bslsteral 
reduction of normal renal fur-tion. 
Preparatory dehydration or adom- 
inal compression may not be 


necessary in infusion urography. In 
infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. 

Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 

The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein 
cramp and thrombophlebitis fol- 
lowing intravenous injection, rare 
cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal 
reactions such as urticaria, and 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restless- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia. Infre- 
quently, "iodism" (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 

sixth day. 

Dosage and Administration: The 
recommended dose for infusion 
urography is calculated cn the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for adults is 300 ml.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose 
of 400 ml. is generally sufficient 
for the largest of subjects. 

The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 

How Supplied: Calibrated bottles of 
300 ml., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. 


Winthrop Laboratories, New York, N.Y. 10016 


Winthrop... 
the 
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Siemens introduces a 
self-contained system 
for mammography. 


-— a 








The Mammomat features 

a three-phase generator 
with automatic programmed 
exposure technique and 
electronic kV stabilization. 


The Siemens Mammomat is a 
dependable, easy-to-use system for 
producing radiographs of the entire breast 
using cranial-caudal, lateral-medial, or 
axillary projection. 

The entire system can be vertically 
adjusted by means of a counterpoised 
supporting arm so that the patient can be 
in a standing, sitting, or supine position. 
Beam projection can be rotated through 
270? Optimum positioning is facilitated 
with a transparent adjustable compression 
cone and base plate. 

The programmed exposure of the 
Mammormat is controlled with push- 
buttons that select four different com- 
binations of kV with the highest possible 
tube current and proper film density. The 
lontomat automatic exposure timer 
provides consistent film blackening. 

A new type of rotating anode tube 
combined with a high-power three-phase 
generator makes possible exposure times 
as short as 0.5 second. 

For more information on the 
Mammomat, contactSiemens Corporation, 
Medical Systems, 186 Wood Avenue 
South, Iselin, New Jersey 08830. 


SIEMENS 





Patent is shown here in sitting position. Standing or 
suc ?& positioning is also easily accomplished. 





A transoerent film holder assures correct alignment cf 
theoreast in relation to the ionization chamber. The 
tutehead is easily adjusted for rapid change of beam 
prexect on through 270* 


Announcing the 


MV 300A 


300 FILM 
MOTORIZED 


X-RAY 


VIEWER 
READ 12 FILMS 


Six 
Over Six 








Now the Jumbo 6 over 6 300 Film Motorizec 

Viewer, the only viewer made to read 12 — 

14 x 17" films or 84" wide panels of smaller 

film sizes. Individual control of light (bright, 

Only 99%” Wide, 93 9/16" High, 28 9/16" Deep, normal or off) for each of the 12 films. 50-6: 
Bank wide plexiglas viewing panels. 





15" Wide Formica shelf. 


s S ae E 
300 Film capacity, 50—6 bank panel Fast action—60 Second maximum access time 


to any film. The 50 button -MV200C Selector 


* is available for automatic case retrieval. 
. e 4 m e " arig f [2 A » : se. andi is 8 
Built. and designed same as the MV200A 200 film Hundreds of MV200A are in use Radiologists 


agree it is the best and now the MV300A 
offers still greater value; easier reading, larger 
capacity, faster action, minimum floor space 


S & 8 Motorized Viewer with new modular construc- 
tion for easy delivery in sections and quick installation. 





and lowest cost per film! 
MV300A 300 Film Viewer §10695.00 
HIT EN MV200A 200 Film Viewer 8160.00 
S. & S. X-RAY PRODUCTS INC. MV200C Selector 1495.0€* 
87-93 JAY STREET, BROOKLYN, N.Y. 11201 FOB Brooklyn, N.Y. 
Telephone: 212-852-6900 Brochures, Dimensions & Users List on request, 








ONE OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEALER 
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y that covers all rapid 

Ing technics, General 
Electric offers the 105 mm 
camera. It's one major 
recording medium of GE's 
Fluoricon® 300 image system. 
A cirect result: improved 
resolution for each film 
because of the 300's cesium 
iocide image tube. 


Ard, with the 105, you get 
se:ectable exposure rates, 





from one frame every twc 
seconds through 12 frarrzs per 
second. All with individus 
frame phototiming. 


Each frame is larger, toc with 
an easy-to-view 4 by 4 in zh 
tormat; plus life size ima zes 
with the intensifier's 4⁄2 ach 
magnified mode. 


The 105 camera is easy t- load 
with up to 400 frames; th -»ads 


automatically into the reesiving 


magazine. Separate, inte - 


changeable receiving 
magazines permit immediate 
processing of individual 
patient films. 


Independent selection of kV, 
mA and time utilizes the full 
generator capability. But, 
regardless of technic selection, 
a feedback circuit assures 
proper film exposure. And 
asynchronous exposure timing 
provides maximum exposure 
time at fast frame rates. 


There's only one General Electric 105 mm photospot camera; 
many ways to take advantage o^ its performance... 





Total remote control of 
radiography and fluoroscopy, 
plus tomography and 
zonography, result from the 
Telegem® 90 system’s multi- 
function performance 
capability. 


Here, the 105 mm photospot 
camera mounts inside the 
90°-90° table on the image 
system. From remote control, 
record desired images, such 
as those during anatomical 
variance fluoroscopy. For 
this technic, the system’s 
multiple, oblique tube unit 
angulations let you look 
around either side and to the 
head or foot. In effect, it 
rotates the patient by video 
instead of by hand. The 105 
camera’s recording range 
also extends to specialized 
radiographic studies such as 
voiding cystourethrograms. 





Reduce or eliminate cassette changing during GI examinations 
with the 105 mm camera. Image shown here at actual size. 





















For all radic 3raphic and 
fluoroscopi- procedures, 
General Eleetric offers a 
choice of w- rzing 
approaches And, within 
each, a coc nated 
combinatio- cf equipment 
maximizes tal 
informatione performance. 


In the table= ce approach, 
GE's 105 ma photospot 
camera mo-nts on the 
Fluoricon* 299 image 
system and s supported 
over a Mon trel" 
diagnostic —ray table. 


RF systems 


the tableside approach 


This system application for 
the 105 camera permits 
such technics as life size 
photospot images, in the 
intensifier's 412 inch 
magnified mode; and the 
ability to perform rapid 
sequence filming, such as 
duodenal cap series and 
esophageal studies. 

For these and other 
examinations, a significant 
reduction in radiation can 
be achieved, compared 
with conventional 
spot-filming. 





Recording of racc anatomical motion of the esophagus is 
facilitated by frame rates up to 12 per second and exposure times 
as short as 2 r=. This 105 mm image shown actual size. 





Vascular 
systems 


the general 
approach 


In general vascular procedures 
rooms, the 105 camera/image 
system/cath table equipment 
configuration permits still more 
photospot technic applications. 


Including: fluoroscopic localization 
of the catheter and rapid-film 
recording. Lets you make sure the 
anatomical part and/or the catheter 
are precisely positioned before 
injection; allows minimum use of the 
contrast medium per examination. 
With all the operating benefits of a 
see-through film changer. 


Another application of the 105 
camera is quick, post-operative 
filming of certain surgical procedures, 
such as coronary bypass and 
pacemaker implantation. Permits a 





Recording of general vascular procedures with the 105 mm 
camera makes optimum use of the system’s full capability, 


permanent record of the position including all generator mA stations, choice of focal spots, 
observed during fluoroscopic tube capacity and digital display of exposure time. 
confirmation. Image shown here actual size. 


the cardiovascular approach 


Now high frame rate photospot recording—up 

to 12 exposures per second—is as easy to 

perform as cine filming for cardiovascular $ 
procedures. Enables fluoroscopic confirmation 

of the catheter position prior to film recording. 

A press of the foot switch activates the 

GE 105 mm photospot camera. 


In addition, the 105 camera can reduce the 
number of film changer runs required for an 
examination. For example, make one changer 
run, then check other areas in question with 
the 105 camera. Means minimum contrast 
injected; less elapsed time per examination; 
greater technic convenience. 





Neurolouical 
systems 


the specialized 
approach 













Collimated 105 mm image of ventricle filling, 
shown actual size. 


In comprehensive neurological 
procedures rooms, General Electric’s 
Neurotome™ system integrates the 


components and the capability for a Mail data-request card below 


variety of neuro examinations. All with for additional GE Systems information 
minimum patient handling and 


reduced total procedural time. F 


Consider, for example, some of the 
technics provided by the system's 105 
photospot camera: 


FIFST CLASS 
PERNAT NO. 66: 
MILWAUKEE, W 
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Technics like dynamic recording of ! 
the ventricles, while the patient is 1 
rotated through 2-450? and the camera ! 
projection rotates 330° around the | 
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BUSINESS REPLY MAIL 


NO POSTA 3€ NECESSARY IF MAILED IN U.S.A, 





patient; magnification studies, either 
geometric or electronic; localization 
and recording of vascular 
abnormalities, such as a carotid artery 
aneurism; and, confirmation of proper 
contrast injection, visually noting on 
the video monitor when the camera 
exposure occurs. 


GENE -/&. ELECTRIC COMPANY 
Medical Systems Division 

4855 Electric Avenue (Dept. FH-90) 
Miiwauke 2, Wisconsin 53201 


View 105 mm photospot 
films just this easy 


Any illuminator provides a 
study station for the 105's big 
4x4 inch films. A good 
example: GE's Fluoroline* 
Mobilview mobile magazine 
illuminator system. Each single 
panel or 2-tier panorama, 
holding dozens of films, can be 
viewed with push button 
random access to panels. 





Service and financing to 
complement any system's performance 


To help you acquire the GE procedure rooms Plus Maxiservice*, the full-service, true 


you need, and to keep your procedure lease and maintenance plan that includes 
schedules on schedule, GE offers a everything for a pre-budgeted monthly fee. 
broad range of service and financing And, a range of Mind-Easer financing plans 
programs. to match your objectives. 


Your GE representative has details. 
For example, Planned Maintenance Service 


(PMS) with routine scheduled maintenar ce General Electric Medical Systems, 
at a preset monthly fee. Milwaukee, Toronto, Liege, Madrid 


GENERAL CD ELECTRIC 


?lease send me the systems brochures checked below: 











.] Neurological systems [] Telegem 90 Cardiovascular room 
.] General Vascular room Fluoricon 300 [jFinancirg [| Mobilview 





























would also like information on: — 


To speed comprehensive GE systems 
information to you. get in touch... 
mail this card today. 
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L-F FRANKLIN HEAD STAND 


QUICK ACCURACY 


FROM ANY ANGLE 


Why? Because the central ray is always centered <0 the film, regardless of Bucky 

or tube angle. Combine this centering facility vith rigid construction and the 

result is dependable, accurate alignment for exce lent film detail. O Additionally, 

patient can be comfortably seated and radiographs completed in a fraction of the 

time usually required when patient must be positiorec on a table or bucky stand. O 

It’s versatile too! Use it for chests, extremeties, upright gall bladder, etc., and 
erect or recumbent Tomography with body section attachment. 






For more detailed information, call your X-ray eq sigment supplier or write direct. 


A. LIEBELFLARSHEIM 


SYBRON CORPORATION 
111 East Amity Road, Cincinnati, C nio 45215 U.S.A. 









Products for 
Better Health 
from Sybron 


CERS SENOSRAPHE. THE PRACTICI 





CGR MEDICAL CORPORATION 2519 Wilkens Avenue, Baltimore, Maryland 24203 (304) 233-2300 + CGR CSBA L'ÉE.LTD. 9633 Cote de Liesse. Dorval. Quebec. Canada (514) 66-1243 


ES 


2STED MAMMOGRAPHY SYSTEM 


Theres only one logical system for successful 
mammography: The Senographe. 

The Senographe has been practice-tested world- 
wide for better than eight years. Its unique performance 
capabilities produce superb mammograms — including 
the difficult retromammary area. 

It delivers the ultimate in high contrast and detail. 

The optimum K Alpha and K Beta characteristic 
radiation of the Senographe s molybdenum target 
precise filtration using a 30 micron molybdenum filter 
and a built-in constant potential generator produce 
a monochromatic x-ray beam. And enhance contrast 

© for those tissues of very small differential absorption. 

A built-in compression device immobilizes the 
breast and creates a uniform tissue thickness during 
the examination. A fractional 0.6 x 0.6 mm focal 
spot and a stationary, vibration-free, water-cooled anode 
contribute to high detail visibility. 


Five cones permit exact selection based on 
breastsize and configuration. The tube and film Folder 
assembly rotate through a full 360? for precise 
posfoming and accurate quadrant localization 

ur patient is seated comfortably througheut 
the amination. There's no waiting between expcsures 
Anc simplified techniques assure you of excellen 
results An optional Luminix phototimer eliminates any 
nee= for repeat exposures. Coarse and fine film 
dersity adjustments always assure correct film 
blaczening (mAs) 

Contrast and detail. Patient comfort. Simpliaed 
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Clinical 
Radiotherapy 
Sources 


Amersham/Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety 
for both operator and patient. 


Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 

Teletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 


OUR SPECIFIC ACTIVITY IS SERVICE. 
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Curix RP2 is the new high speed, tient exposure is a must. Its speed, general radiography, as well as spe 
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Your film processing s tem should be 
developing a lot more than | just film. 








Like money. You could be developing savings 
in equipment and chemical costs that make your 
darkroom picture a lot more dramatic than it is 

now. With a Profexray Indepencent Il system. f f 


Like efficiency. Our new Independent II Uem 
automatic film processor will handle upto 325 Y 
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integrated, easy-to-load chemis*ry makes every 
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want from your processing system? Your Profexray 
representative is waiting to give it to you. 
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A COMPARISON OF THE DYSPLASTIC MIDDLE 
PHALANX OF THE FIFTH “INGER IN MEN- 
TALLY NORMAL CAUCASIANS, MONGOLOIDS, 
AND NEGROES WITH THAT OF INDIVIDUALS 

OF THE SAME RACIAL GROUPS WHO 
HAVE DOWN’S SYNLROME* 


By WILLIAM WALTER GROCLICHT 


STANFORD, CALIFORNIS 











~EGUIN’S English treatise on Idiocy," trurzaed fingers and nose; with its cracked 
— which was published in 1866, 16 years lips uzd tongue; with its red, ectropic con- 
after he had emigrated from Fane to the juncta, coming out to supply the cur- 
United States, contains the following de- tailed skin at the margins of the lids.” 
scription of what he called, “furfuraceous Séguii's "furfuraceous cretin” would 
cretinism" (p. 44):* seem to be the variety of defective which, 
“The low-land cretinism of Belgium, of in the same year, J. Langdon H. Down? 
Virginia, etc., with its discrete goitre, its named che “Mongoli ian Type of Idiocy.’ 


grey and dirty straw-colored skin, bears — [t is interesting to note that Séguin's s de- 

the same relation to idiocy and imbecility scription makes no mention of the fancied 

as the more extensive alpine variety. — facial o other resemblance of these defec- 

50 v n RM ru EE tives tc mormal mongoloid peoples on the 

its milk white, rosy and peeling skin; with vs ee : : 

DA Peru AW. basis of which Down fitted them into his 
its shortcomings of all the integuments, | à $ 

"oM DN M Ethnic Classification of Idiots.” Though 

which give an unfinished aspect to the 

it is now generally agreed that this resem- 

* [ have found nothing that can be translated as “furfuraceous blance E onlv verv superfici lal, the ter ms, 

cretinism” in Séguin's 1846 French monograph on Idiots,” to “mongclisn” and “ Snbncoloid”” are still 


which that term and this description are sometimes erroneously 
ascribed. widely «sed in the literature of this subject. 














institutes of Health, Bethesda, Maryland, and 

Stanford, California. 

sed was given at the Symposium on Environ- 
Maryland, in April, 1969. It and the other 

s the symposium and edited by Drs, Norman 


* From the National Institute of Child Health and Human Development, N 
the Departments of Anatomy and Pediatrics, Stanford University Schoo! of Me 
A preliminary report of some of the early findings of the study on which this pq 
menial Influences on Genetic Expressicn, at the National Institutes of Health, 
ners presented at that symposium are included in a volume bearing the sam 
eetchmer and Dwain N. Walcher.® 
* Professor of Anatomy, Emeritus, Stanford University School of Medicine, San 















"d, California. 
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They have, however, been superseded, to 
some extent, by the terms, "Down's syn- 
drome” or “Down’s anomaly." Although 
this change involves replacing -erms that 
have some erroneous racial connotations 
with the name of the man whe originally 
proposed them, it might have the effect of 
focusing attention on the syncrome that 
Down described, rather than on his unfor- 
tunate interpretation of 1t. 

Séguin was, possibly, the first to publish 
a description of this syndrome,f although 
his account omits what many would con- 
sider its most striking feature; moreover, 
he confused the condition with cretinism. 
Down's account stressed the resemblance of 
certain physical features of thesc defectives 
to those of normal Mongoloid peoples, but 
his interpretation of that resemblance has 
been generally rejected. However, since 
each published a clearly recogmizable de- 
scription of this type of defective, “Séguin- 
Down’s syndrome” (Penrose ard Smith,” 
p. 10) would seem to be a more appropriate 
and equitable acknowledgmen: of their 
respective contributions towards delineat- 
ing this variety of mental deficiency, if an 
eponymic designation is preferred to the 
term, '""Prisomy-21 anomaly,” suzgested by 
Allen? and Lejeune?’ Until seme other 
name for this type of mental deficiency has 
been generally accepted as a substitute for 
them, '"mongolism" and "Down's syn- 
drome" will probably continue to be used, 

f The copy of Vol. HI of Clinical Lectures and Reports by the 
Medical and Surgical Staff of London Hospital cor taining Down's 
paper that is in the Lane Library of Stanford Usiversity School 
of Medicine contains several pages of its publisher's ddeertise~ 
ments, The last 3 of these give the publication dates cf Vol. I and 
II of the Reports as October 1, 1864 and October 1, 1365, respec- 
tively. Instead of a publication date, the correspoaiding advertise- 
ment for Vol. IH states merely: “This day is puolished Clinical 
Lectures, Vol. HL" It seems reasonable to assure that the pub- 
lication date of the 1866 volume was also October 1. 

The Preface to Séguin's English monograph is dated, May 
1866. The first page of that preface bears the follbwing footnote: 
“While these pages were passing through the press we are ap- 
praised of the publication of the treatises of Drs. Jown, Duncan, 
and Millard, te which we are happy to give a place in our biblio- 
graphic list.” That list cites: “A Treatise on Idiccy and its Cog- 
nate Affections, by J. Langdon H. Down, M.P., London, 
Physician to the Asylum for Idiots. (In press)." 1f this refers to 
Down’s paper in the London Hospital Reports cf 1856, it could 
support the view that Séguin's publication preceded his. I have 
been unable to find Down's “Treatise” to which Séguin refers or 


any other mention of it in the literature of meneil deficiency to 
which 1 have had access, 
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perhaps interchangeably, as they will be in 
this paper. 

Thirty vears after Séguin’s and Down's 
reports were published, T. Telford Smith? 
pointed out that the distal (terminal) pha- 
lanx of the fifth finger of many mongoloid 
defectives inclines towards the midline of 
the hand (clinodactyvlv). i Smith's paper is 
especially valuable in this connection, be- 

. 7 + $; ^ d * 
cause it contains a reproduction of what is 
probably the first hand roentgenogram ot 
a mongoloid who had this digital defect 
(Fig. 1).$ 

The illustration shows (and subsequent 
observations confirm) that, in mongoloids, 
this abnormality is due less to a defect of 
the distal phalanx than to a deformitv of 
the middle phalanx with which it articu- 
lates. The distal margin of the middle pha- 
lanx is oblique, rather than horizontal, 
slanting proximally towards the wrist and 
the midline of the hand. Consequently, the 
distal phalanx which articulates with it 
becomes deviated in the same direction. 
The proximal margin of the middle pha- 
lanx is also oblique, but it slants distally 
towards the midline. These bone features 
can be seen somewhat more distinctly in 
Figure 2, 4/-D which shows this defect in 2 
adult male, and 2 adult female Caucasians 
from our series of mongoloid defectives that 
will be described later in this paper. 

i This deviation of the distal phalanx of the fifth finger was 
first described by Fort! as the third variety of his "doigts déviés 
felinodactylie)” (pp. 60 and 51). He mentioned that (Armand) 
Trousseau, then Professor of Medicine at Paris, had this “dif 
formité” strongly developed im both hands. 

§ In a footnote, Smith wrote: “The skiagraph was kindly taken 
for me by Dr. A. Schloesser, of the Storey Institute, Lancaster." 

Dr. Augustus Schloesser, a native of Manchester, received the 
B.Sc., with honours in Chemistry, from Victoria University, in 
1885, and the M.Sc., in 1888. Several vears later, the University 
of Strassburg awarded him the Doctor of Philosophy degree. He 
was Principal of the Storey Institute, in Lancaster, from 1894- 
1991. He seems then to have given up Science, studied Theology, 
taken Orders in the Church of England, and, as the Rev. Au- 
gustus Mallinson, served as a clergyman in South Africa for most 
of the remainder of his life. (Perhaps he felt that a surname less 
Germanic than "Schloesser" would make him and his ministry 
more acceptable to his English parishioners in South Africa in the 
period immediately following the Boer War.) 

Tam indebted to Mrs. Edith Tyson, F.M.A., Curator of the 
City of Lancaster Museum and Art Gallery, for this biographical 
information about the remarkable man who made what might 
well be the first hand roentgenogram of a mongoloid child. 
Smith's paper in which it is reproduced was published on Octo- 


ber 1, 1896, less than 1 year after the announcement of Roentgen's 
discovery of the x ray. 
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Smith believed that the curved little 
fiager was a distinguishing feature of mon- 
gelism but, as pointed out by Hefke,” 
Oster,? Roche, and others, and as will be 
further substantiated in this paper, that is 
not the case: it is a frequent, but by no 
means a constant, part of this remarkable 
syndrome, 


THE PRESENT STUDY 


When examining the hand roentgeno- 
grams of approximately 1,000 normal, 
American-born Japanese children whose 
physical growth and development we as- 
sessed in California, some years ago,’ I had 
noted a high incidence among them of an 
abnormally shaped middle phalanx of the 
liztle finger. It seemed of interest to deter- 
mine whether this digital defect among 
mentally normal Japanese is the same as 
taat which occurs so frequently among 
Caucasians with Down's syndrome or 
whether they are actually 2 quite different 
defects which only superficially resemble 
each other. 

In an attempt to answer this question, 
we obtained and studied hand roentgeno- 
grams of 324 patients with Down’s syn- 
drome from institutions for the mentally 
deficient in 3 different parts of the United 
States: The Laconia State School, Laconia, 
New Hampshire; the Pacific State Hos- 
pital, Pomona, California; and the North- 
ern and Southern Wisconsin Training 
Schools. 

I am greatly indebted to the following 
persons whose generous cooperation made 
this part of the study possible: Mr. Arthur 
E. Toll, Superintendent of the Laconia 
State School, Dr. Joseph Schlesinger, for- 
merly Medical Director, Dr. Edward S. 
Morris, a member of the medical staff, and 
Mrs. P. Stroud, a research assistant at that 
iastitution; Dr. Betty E. Hathaway, Chief, 
Diagnostic Radiology Department, Clini- 
cal Center, National Institutes of Health, 
Bethesda, Maryland; Dr. Stanley W. 
Wright, of the Department of Pediatrics, 
School of Medicine, University of Cali- 
fornia at Los Angeles, and formerly Chief 
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Fic. i. 7 roentgenogram of the hand of an adult 
male wath Down's syndrome as reproduced in 
T. Tel ord Smith's 1896 paper. 


of Reseurzh at Pacific State Hospital; Dr. 
Anthory Roitz, Radiologist to the Pacific 
State espital; and Dr. G. Lawrence 
Rarick ‘ormerly Professor of Physical 
Educat&on at the University of Wisconsin, 
Madisca, Wisconsin and now Professor of 
Physic.) Education at the University of 
Califor2i2 at Berkeley. Drs. Hathaway and 
Schlesi wer kindly served as collaborators 
with nz in our study of the Laconia sub- 
jects. E: s a pleasure to record here my 
gratitude to all of these colleagues for their 
many lzdnesses to us during the course of 
this investigation. 

The “indings are summarized in Table 1. 





1. THE OBSERVED INCIDENCE OF 
THE DEFECT AMONG: 
dox EUCASIANS WITH DOWN'S SYNDROME 
Ninety-three of the 324 mongoloid defec- 
tives o7 whom hand roentgenograms were 
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lig. 2. Gf and B) Dysplastic middle phalanges of the fifth finger of 2 adult males, and (C and D) 2 adult 
females with Down's syndrome. 
Fasie | 


SUMMARY OF FINDINGS 





Total Cases | No. of Dysplastic Cases 


Group 





otal 


No. Males bemales Males Per Cent | Females | Per Cent No. Per Cent 








Laconia, N. H. iih 54 

















5 18 21 d9 

Pomona, Calif, 138 By $4 25 12 38 
Wisconsin 7 42 i E 5 15 

Total E 183 iqt i aon 38 26.98 93 
Ameri 
Japanese gib 474 69 13:33 i36 28.66 25 
American Indians i 
White River Apache 113 
Pima, Papago, etc. 193 
Pueblos ET 

Total 1:61 








* For purposes of comparison, the follow: 
Japanese children reported in the recent literature 


n 








Pryde and Kitabatal Males, 14.130; Females, 
Wetherington zs Males, 13. s; Females 
Sutow and Wes The “over-all incidence of hypoplasia of the mid 





Maree 


obtained had dysplastic middle phalanges 
of the fifth fingers-—an incidence of 28.70 
per cent. Of the 183 males in the group, 55 


(20.06 per cent) showed the defect, while of 


] 


tae 141 females, 38 (26.95 per cent) were 
atected. Of these 324 mongoloids, 177 
(24.6 per cent) were boys less than 19, or 
girls less than 18 vears of age. 


b. AMERICAN-BORN JAPANESE CHILDREN 


The American-born Japanese group con- 
sisted of ggo individuals (516 males and 474 
females), who ranged in age from 6 to 19 
years at the time their hand roentgeno- 
grams were made. Two hundred and five 
(20.70 per cent) of them were found to have 
cvsplastic middle phalanges of the fifth 
Fngers, The incidence of this defect among 
the Japanese showed a marked sexual dit- 
erence, 6g (13.37 per cent) of the males and 
E36 (28.69 per cent) of the females being 
affected. 








JT. A COMPARISON OF THE 
PHALANGES IN THE 


DYSPLASTIC 
TWO GROUPS: 


The observed excess of females among 

















Uic. 3. U¢-D) Changes over time in the shape of the despa 
(4 and C) Age 9 yra 


mongoloid girl. 


Dvsplastic Middle Phalanx of 





th Finger 





the affezt 
ent amy 
gested 


əd Japanese, which was not pres- 
g the Caucasian mongoloids, sug- 
at the defect might be different in 
the 2 groups. Accordingly, it was decided to 
compare the dysplastic phalanges of the 
ae mongoloids and of the normal 





pua » determine if any consistent mor- 
phologz differences could be detected be- 
tween tiem. Some striking differences were 









found. Mince they are more clezrly seen in 
the de-eoping than in the adult hand, 
those 4#fererces are illustrated here by 


hand rsentgenograms of children of the 2 
groups salch show the characteristic shape 
of the dysplastic diaphvses and of their 
epiphy before epiphysial fusion has 
occurred and also the shape of the entire 
shakin: after fusion is completed 








4.24UCASIANS WITH DOWN '& SYNDROME 
Hani roentgenograms of voung mongo- 


loid children who have this tvpe of dys- 
plastic axddle phalanx of the fifth finger are 
reprod :ced in Figures 3, -7-D; 2, ¢-D; and 
go Do Each plate shows the right and left 








middle phalanges of the fifth fingers of a 
and Dj Age 17 yr., 4 mo. 








2 mo.; 


pu 64 
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Fic. 4. C4- D) Changes over time in the shape of the dysplastic middle phalanges of the fifth fingers of a 


mongoloid boy. (4 and C 


fifth fingers of the same child before (7 
and C) and after (B and D) epipavsial fu- 
sion. In each child, the final shave of the 
defective phalanx was found to »e essen- 
tially the same as that of Smith's case 
shown in Figure 1 and the illustrated cases 
from our series of adult mongoloi 4s shown 
in Figure 2, ,4-D. Several other features of 
the dysplastic phalanges of the m ongoloid 
children deserve comment. 

It will be noted that the defect usually 
involves the diaphysis more thar its epi- 
physis: the latter comes to assume a shape 
and position that enable it to coaform to 
the oblique proximal margin of the dia- 
physis. As a result, the distal margin of the 
epiphysis tends to parallel the adjacent 





border of its diaphvsis. After eviphysial 
fusion, the proximal margin of the middle 
phalanx is somewhat more horizortal than 
the corresponding margin of its original 
diaphysis, due, in part, to the greater 
growth of the radial than of the ulnar half 
of its epiphysis. 

The degree of dysplasia in this tvpe of 
defective phalanx is usually greatest in 





- 


Age 13 yr, 10 mo.; (B and D) Age 17 yr, 10 mo. 


early childhood and becomes progressively 
reduced as the child grows older. Figure 4, 
C and D, shows especially well the part 
plaved by the epiphysis in correcting, at 
least partially, the originally distorted 
shape of its dysplastic diaphysis. It shows, 
too, that, in the same child, the defect can 
be more pronounced in one hand than in the 
other and, even more important, that, after 
epiphysial fusion, what was earlier a clearly 
defective phalanx can later become so 
nearly normal in shape that it is not readily 
recognized as being dysplastic. In most 
cases in our mongoloid series, such pha- 
langes were found to end up somewhat 
shorter than they should be. Occasionally, 
however, their final deficit in length was so 
shght that one was hard put to decide 
whether or not they were (or had been) 
dvsplastic. 

Since this defect is more easily recog- 
nized in the child than in the adult, it fol- 
lows that published reports of its observed 
incidence can be very misleading, unless 
one knows the age composition of the 
groups on which they are based, 
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bic. s. L4-D) Changes over time in the shape of the dyspla tie middle phalanges of the fifth fingers of 
another mongoloid boy. (7 and C) Age 13 yr., 1 me; (Band D) Age 16 yr, 11 mo. 


There appeared to be no consistent rela- 
tionship between the presence or absence 
cr, when present, the degree of digital 
dvsplasia and the degree of mental defect 
or the severity of the other mongoloid stig- 
mata in the Down's syndrome cases in our 
series. The mongoloid dizygotic twin girls 
whose photographs and hand roentgeno- 
grams are shown in Figures 6, .7 and B; and 
7, 4 and B, illustrate this point, 

These children were 10 years and § 
months old when the photographs and hand 
roentgenograms were made. At that time, 
Twin. was 6 cm. taller than her sister and, 
as her facial features suggest, she was 
less retarded mentally than Twin B. It was 
Twin -/, however, who had markedly dys- 
plastic middle phalanges and clmodactyly 
of both fifth fingers. Her more mongoloid 
sister was free from these digital defects. It 
will be noted, also, that both second meta- 
carpals of Twin Z (but not those of Twin 


1 


B) have a basal epiphysis.) 





i 


L The original diagnosis of the dizygosity of these twins that we 


made more than 30 years ago on the basis of their Jack of re- 








As was pointed out earlier in this paper, 





fewer han one-third of the mongoloid de- 
fective our series had dysplastic middle 


phalarzes of the fifth finger. One can con- 
clude, therefore, that while the presence of 
this defect in an infant or voung child who, 
on other grounds, is suspected of being 
mongdoid would serve to support that 
diagnesis, the absence of the defect would 
not of itself reduce the likelihood that the 
diagncsis is the correct one, 










b. sENTALLY NORMAL JAPANESE CHILDREN 


An examination of the hand roentgeno- 
grams cf the mentally normal Japanese 
children in our series who had dysplastic 
middle phalanges of the fifth fingers dis- 
closed chat, in the great majority of them, 
the defect took a quite different form from 
that winch we found to be typical of the 












s has recently been com 
blood factors and of their 
d üngerprints that was made by Dr. Chris C. Plata, 
of the N l Institute of Child Health and Development. A 
report oft! and of our other studies of t ir of twins iwlie 
are still Exirg! is being readied for publica 


semblance je various physical charac 
Armed be a 


palmiprim s 





ul comparison of the 
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Vi6. 6. C4 and B) Photographs ofa sair of mongoloid, dizygotic twin girls at age 10 vr § mo. 


similarly affected Caucasians with. Down’s 
syndrome, 

As seen in Figure 8, .Z-E, which shows 
roentgenograms of the little fingers of 5 
mentally normal Japanese chik ren, the 
dysplastic middle phalanx in that group 
is characterized by a different tvoe of de- 
fective diaphysis and epiphysis. The dia- 
physial defect consists of a concavity in its 
base which, in different individuals, varies 
in the degree to which it extends distally 
into the body of the diaphysis. Fhe epi- 
physis conforms to the shape an] size of 
that concavity and comes eventually to 
All it. Consequently, the epiphys s ranges 
in form from conical through mushroom- 
shaped to one in which its distal »order is 
only shghtly convex. In some of the Jap- 
anese children, the epiphysis was not high 


enough in relation to its width to be con- 
sidered "conical." 

After epiphysial fusion, such dvsplastic 
middle phalanges sometimes end up ab. 
normally short and disproportionately wide 
like those of the 3 voung Japanese women 
whose roentgenograms are shown in Fig. 
ure 9, .7-C. In other cases, as in the voung 
Japanese man whose roentgenogram is 
seen in. Figure 4D, the shortening is not 
so marked, although the defective pha- 
langes are clearly shorter than normal. The 
same illustration (D) also shows the pre- 
mature fusing of the epiphysis with its 
shaft that occurs rather frequently in these 
dvsplastic phalanges. The usual sequence 
of epiphysial fusion in the 3 rows of pha- 
langes is: distals, first; proximals, second; 
and middles, last.'? In this case, only in the 
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distal row have the phalangeal epiphyses 
fused with their shafts and none of the 
proximal row. The middle phalanx of the 
fifth finger, which is usually among the last 
of the middle row to fuse, was, in this in- 
stance, the first to do so. Similar prema- 
ture fusion in this phalanx is seen occa- 
sionally also in the type of dysplasia that 
occurs among children with Down’s syn- 
drome. 

As can be seen especially well in Figure 
8, f; and D and E, even a severe dysplasia 
of the middle phalanx of the little finger 
can be present in mentally normal Jap- 
anese without any deviation of the distal 
phalanx towards the fourth finger. Such 
clinodactyly is, however, almost always 
present in Caucasians with Down's svn- 








3. 7. Roentgenograms of the hands of G7) twin 
in Figure 64, and (B) twin in Figure 6B. 
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dome w have dysplastic middle pha. 
langes c? the fifth finger. 


Ne! 





we MENTALLY NORMAL CHINESE 






We ‘e also found the same type of 
dysplasae middle phalanx of the fifth 
finger among mentally normal Chinese in 





Californ:z, but the number of our observa- 
tions is much too small to permit any re- 
liable estemate of the frequency of this de- 
fect amo^g the Chinese population of this 
state. In our affected cases the dysplastic 
phalanges are indistinguishable in shape 
from these of the Japanese. 

This ¢aalangeal dysplasia among men- 
nal Japanese and Chinese differs 
type that occurs so frequently 
among Caucasians with Down’s syndrome, 
both in ::s form and in the difference in its 
incidence in the 2 sexes. They appear to be 
2 quite different defects. This, then, is 
another example of morphologic features 
which sumerficially resemble each other in 




























Caucas nongoloids and in some normal 
people of Mongolian ancestry but which, 


on cl 
differen: 


scrutinv, are found to be quite 
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SOME AMERICAN INDIAN GROUPS 


The occurrence of dysplastic middle 
phalanges of the fifth finger among Amer- 
ican Ircians has been noted by O'Brien 
et al i aoted by Hertzog!), and by Garn 
ef al. who found the defect among the 
Quechua Indians of Peru. Since American 
Indians sre also of remote Mongolian an- 
cestry, f was curious to see if the digital 
dvsplass that occurs among them takes 
the same form as it does among the Jap- 
anese zu Chinese. 

For making this comparison, we used 
hand roentgenograms of 250 White River 
Apaches, 367 Pimas and Papagos, and 131 
Pueblos-—a total of 748. Almost all of the 
Apaches and Pueblos were adults, but the 














Pimas ¿nd Papagos were children who 
ranged ma age from 10 to 17 vears. [ am 






indebte« to Dr. J. Roswell Gallagher, of 
Yale Uszeversity Medical School, and to the 
late Dr. Joseph Aronson, of Philadelphia, 
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fifth finger m mentally normal Japanese children. 





























Fis. g. G£-D) The distinctly shortened n ic phalanges of the Bfth fingers of 4 mentally normal Japanese 
adults. Note the remnants of a part of the original epiphysial line in A and B. 
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who, some vears ago, made the hand roent- 
genograms ‘of the Pima and Papago chil- 
dren, in connection with a study of adoles- 
cents in which we were then collaborating, 
Mrs. Greulich and I made the roentgeno- 
grams of the White River Apaches and the 
Pueblos, as part of a different research 
proj ect, 

As shown in Table 1, the incidence of this 
defect among the W hite River Apaches, 
the Pimas and Papopos and the Pueblos 
was, respectively, 5.60, 3.44, and 9.92 per 
cent. Since the W hs ix rer Apaches belong 
to a different linguistic family, they are 
probably less closely related to the Pimas, 
Papagos, and the Pueblos than the latter 
3 are to each other. Consequently, the 
average incidence of this defect for the en- 
tre group is, perhaps, not a very meaning- 
fal figure. The weighted average incidence 
of the defect among the combined Pima, 
Papago, and Pueblo cases is 8.87 per cent 
as compared with 5.60 per cent for the 
White River Apaches. These percentages 
are all considerably lower than the corre- 
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lle pha anges of the nith fing 
44 and C are girls; B and D are boys. The characters 
lle phalanx can be seen in D. 
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spondirz figure for the American-born 
Japane-e children in our series, 20.70 per 
cent. However, among the sans as 
among che Japanese, the defect was found 
more frequently in females than in males, 
except im the case of the Pueblos, but 
it is pessble that the Pueblos were not 
adequa ły represented by our small sam- 
ple, which consisted of only 57 males and 
74 ferz If the Pima, Papago, and 
Pueblo data are combined, tees is a small 
excess «ef females (14.1 per cent), as com- 
pared with males (11.6 per cent) among the 
affectec individuals. 

The -vpe of dysplastic middle phalanx 
that occezred most frequently among the 
Indiane—andeed, almost to the exclusion 
of any other kind--is the same as that 
which ehzracterized the defect among the 
Japanese (Fig. 10, 4-D). Among the 
Indians, however, the defect usually did 
not involve quite so much of the DE is 
of the phalanx as it did among the Jap- 
anese; sonsequently, the concavity in the 
base ot the diaphysis tended to be some- 
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Fic. 11. (4-D) Dysplastic middle phalanges of 4 Mongoloids with Down’s syndrome. 4, an adult male Jap- 


anese; B, an adult male Chinese; C, an Arizona Indian boy; D, an Arizona Indian girl. 


what shallower and, when still present, the 
epiphysis was correspondingly shorter in 
relation to its width than in the Japanese. 
Nevertheless, the type of dysp asia was 
clearly the same in both groups and quite 
different. from that seen so f-equently 
among Caucasians with Down's s«ndrome. 

This phalangeal defect might prove to be 
a useful non-metric anthropolog c marker 
in groups which share similar Mongoloid 
ancestry. Differences in the frecuency of 
the trait among different Mongoloid 
peoples could, in part, be attrib itable to 
differences in the amount of mix-ure with 
other groups or to the degree of ir breeding 
that custom or geographic isoli tion. has 
produced in them. 


€. JAPANESE, CHINESE, AND AMERICAN 
WITH DOWN'S SYNDROME 


INDIANS 


Since, as pointed out above, the type of 
phalangeal dysplasia that occurs so fre- 
quently among mentally normal _apanese, 


Chinese, and American Indians is different 
from that seen in Caucasians with Down’s 
syndrome, it seemed of interest to deter- 
mine what type of dysplastic phalanges, if 
any, Js present in persons with that svn. 
drome among those Mongoloid groups. 

Thanks to the kind cooperation of Drs. 
Pauline Longenecker and George A. Butler, 
of the Sonoma State School, Eldridge, 
California and of Dr. William E. Eads, of 
the Kaiser-Permanente Hospital, Oakland, 
California, I was able to obtain hand 
roentgenograms of 2 adult Japanese males 
and 3 adult Chinese (1 male and 2 
males) with Down’s syndrome from the 
Eldridge institution. Įn addition, Drs. 
Lucius E. Eckles and Philip J. W. Lee 
kindly provided me with hand roentgeno- 
grams of 1 Japanese and 1 Chinese boy 
from the Down’s syndrome patients at the 
Waimano Training School at Pearl City, 
Hawaii. 

Professor Katsuro Yamamoto, Director 


fe- 
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of the Department of Child Health at 
Osaka City University, Osaka, and Dr. 
Yoshibumi Suzuki, of the Nitgata Univer- 
sity Medical School, Niigata, very gen- 


erously sent me hand roentgenograms of 


27 native Japanese children with Down’s 
syndrome (15 bovs and 12 girls). These 
pius those listed in the preceding para- 
graph total 30 Japanese and 4 Chinese 
cases. 


Six of the 18 Japanese males and 7 of 


tae 12 Japanese females had dysplastic 
middle phalanges of the fifth fingers. Of the 
2 male and 2 female Chinese, : of each 
sex showed this defect. In every instance, 
tne type of dysplasia was the same as 
that which we saw so frequently among our 
Caucasian Down’s syndrome cases. The 
same type was found, also, in the two 12 
vear old mongoloid Navajo Indian children 
(a boy and 1 girl), for whose hand roent- 
genograms I am indebted to Mr. William 


Walters, the Superintendent, and Dr. 
Milton Robinson, the Medical Director of 
the Arizona Training Center, Coolidge, 


Arizona, 
In summary, the type of phalangeal 
dysplasia that we found in this small group 
cf 30 Japanese, 4 Chinese, and 2 American 
Indians with Down’s syndrome is the same 
as that seen among Caucasians with that 
type of mental deficiency. In no instance 
was it associated with a conical or mush- 
»oom-shaped epiphysis, the type that we 
ebserved so frequently among mentally 
normal Japanese, Chinese, and American 
indians, Roentgenograms of the dysplastic 
phalanges of some of these mongoloid 
children. and adults who have Down’s 
syndrome are reproduced in Figure 11. 
HI. AMERICAN AND EAST 


AFRICAN NEGROES 


Hertzog® found no instance of “brachy- 
mesophalangy 5” among hand roentgeno- 
zrams of 200 Philadelphia Negro children. 
He defined ‘‘brachymesophalangy 5” as 
che condition in which the middle phalanx 
of the fifth finger is less than half as long 
as the middle phalanx of the fourth finger 
and is characterized by a short, but well 
proportioned diaphysis and a cone-shaped 


Dysplastic Middle Phalanx of F oft 


h Finger Bt 


epiphys.s and very early epiphysial union. 

15 (106 male and 19g female) 
bool children whom we roentgeno- 
in Cleveland, Ohio some vears 
who had dysplastic 





tee 
ago, we found only 3 
middle paalanges of the fifth fingers. In 
2 of these, the affected phalanx was well 
propor&oaed, not shortened, and there was 


only e slight proximo-radiall y-directed 
obliqui; of its distal margin associated 
with a correspondinglv slight degree of 
clinodactvly, Neither of them had a cone- 
shaped ep: ipiysis 

The fected phalanx of the third child- 
an 1! year old girl-—was quite different in 

was not well-proportioned, but 
id disproportionately wide. It was 
less thea half the length of the correspond- 
ing phzianx of the fourth finger and, what 
I believe to be even more useful as an in- 
dicator of brachymesophalangy $, it was 
shorter than its own distal phalanx. Its 
distal end proximal margins were roughly 








paralle and horizontal, rather than oblique. 
In these features and i in its general ap- 
pearance, it resembled very closely the 


shorter ec. variety of this defect associated 
with a mushroom-shaped epiphysis and a 
shallow diaphysial crater that we en- 
countered occasionally in our series of 
mentale normal Japanese, Chinese, and 
American Indians. Its epiphysis had al- 








ready ‘used with its diaphysis, even though 
the eppayses of the distal and proximal 





phalanzes, which normally fuse before it, 
were sak unfused. The premature fusion 
and tke other features mentioned above 
sugges: that this Negro girl has the same 
type ci phalangeal dysplasia that occurs 
among mentally normal people of Mon- 
goloid derivation. A roentgenogram of her 
dysplastic phalanx is reproduced in Figure 
12. 

Herskovits, on the basis of his study of 
the gæealogic histories of 1,551 Negroes 
in Wa.hington, D. C., New York City, and 
West #irginia, found an incidence of 27.2 
per cens of American Indian admixture 
among them. His study was made more 
than g» years ago and included only a 
very sn4ll sample of the Negro population 


(2 


~d 
t 





lic. 12. The dysplastic middle phalanx sf the fifth 
finger of an 11 year old American Negro girl. Note 
an incompletely obliterated portion >of its epil- 
physial plate near the base of the radial border. 


of this country at that time. The percent- 
age of such admixture could well have 
changed during the intervening years and, 
also, be quite different in geographically 
different groups of American Nezroes. It 
does, however, establish the fact that the 
gene pool of the American Negro contains 
a not insignificant contribution rom the 
American Indian. 

It might well be, therefore, that this 
Cleveland Negro girl had some remote, or 
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more recent, Indian ancestry to which her 
phalangeal defect might be attributable. 
Unfortunately, we were not able to inquire 
into her antecedents. Whether or not this 
type of dysplastic middle phalanx of the 
fifth finger occurs among Negroes in whom 
there is less likelihood of Mongoloid ad- 
mixture could, perhaps, be answered by a 
study of hand roentgenograms of native 
children of West Africa, the region from 
which most of the ancestors of our Amer- 
ican Negroes were derived. 

I found no shortening or other type of 
dysplastic middle phalanx of the fifth 
finger in the roentgenograms that Mr. 
Peter R. M. Jones and I made of 102 
partially dissected, but not disarticulated, 
adult hand skeletons in the collection of 
the Department of Anatomy at Makerere 
College Medical School, in Kampala, 
Uganda. Most of the subjects from whom 
these specimens had been obtained be- 
longed to the Rundi, Rwanda, and other 
groups of sub-Saharan, East African Ne- 
groes. They are different from the peoples 
of the part of West Africa from which the 
American Negroes originated. 

In summary, we observed only 2 in- 
stances of clinodactyly among this small 
sample of American Negro school children 
and, in those 2 cases, the slight degree of 
clinodactyly was associated with middle 
phalanges that were only very slightly 
shortened. This plus the fact that we found 
none at all among a small sample of East 
African Negro adults is consistent with the 
view that the type of dysplastic middle 
phalanges that is usuallv associated with 
clinodactyly occurs only rarely in the 
Negro race. It should be stressed, however, 
that the available information on this point 
is based on a numerically quite inadequate 
sample of a very numerous racial group. 


AMERICAN NEGROES WITH DOWN'S SYNDROME 


I was able to obtain hand roentgeno- 
grams of only 17 Negroes with Down's 
syndrome g males and 8 females. Only 1 
of them—a boy-~had dysplastic middle 
phalanges of the fifth fingers. The appear- 
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bic. 13. GZ- E) The presence of both a proximal and a distal es aysis in the developing dysplastic middle 
. s t pi = E 


phalanges of the left and 


bov. 


ance of his affected fingers at age 9 vears, 

months (Fig. 13, 4 and C) and at 13 
rears, § months (Fig. 13, B and D) is H- 
lustrated. This case is remarkable, in that 
st is the only one that I have found among 
mongoloids in whom the dysplastic pha- 
langes have a distinct and complete distal 
as well as a proximal epiphysis.€ I had seen 
such double epiphyses, previously, only in 
a normal 13 year old Guamanian boy 
Fig. 13£). 

In young mongoloid children, one sees, 
occasionally ,à narrow slot or notch w hich 
begins near the distal end of the radial 
argin of the shaft of the middle phalanx 
of the fifth finger and extends for a varying 
distance transversely or obliquely into the 
body of the shatt. These are usually inter- 
preted as instances in which the cartilage 
in the area of the notch or slot failed to 
participate properlv in the distal extension 
of the ossification of the shaft. This inter- 
pretation, it seems to me, does not satis- 
tactorilv explain those occasional cases in 
which the defect is a linear one that very 
closelv resembles a partially obliterated 
epiphy sial cartilage plate. In several chil- 
dren in our series, | had concluded that the 


* In 1500, Lambertz" (p. $1) reported the case of an 11 year old 
boy d had both a distal and a proximal epiphysis on each 
pal E, Metatarsal I, and on the middle phalanx of each 








right fifth fingers of an American Negro boy with Down's syndrome at ages 
(Aand C) 9 yr., 2 mo. and (Band D) 11 yr., smo. E shows the sc 





xe variation in a 13 year old Guamanian 





slot was, indeed, the persisting portion 
of an enginally complete epiphysial car- 
tilage olite. While the present case might 
add scn« credibility to this interpretation, 
the late, probably, does not account for 
the majority of intances in which these 
slots «er notches are still visible in late 
childhood. 

The saape of the dysplastic diaphysis 
and o` the proximal and distal epiphyses 
in this “Negro mongoloid boy indicates that 
the acak form of his abnormal phalanges 
will be she same as that which we found 
among Caucasians and Mongoloids in our 
Down s pem cases. E is OL 
therefore, that this type of phalang 
dysplasia 2d its accompanying dn 
dactv.* occur also in some Negroes who 








have hs kind of mental deficiency. 
IV. T3EK OCCURRENCE AMONG MENTALLY 


NORMAL PERSONS OF 
PHALAEG 


THE SAME 
ZAL DYS FEASUA THAT 
IN DOWN'S SYNDROME 


TYPE Or 
IS FOUND 


The 
that ce 


same type of phalangeal dysplasia 
so frequentl y in mongolism is 
seen cccasionally, also, in some quite nor- 
mal individuals of various racial groups. 
In thes: normal individuals, as in mon- 
goloics, it 1s associated with clinodactyly. 
Figure 4, ,7-C, shows roentgenograms cf 
the fifth finger of 3 normal California 


CAws 








Japanese children and, for comparison, 1 
Caucasian boy from our Laconia series of 
Down's syndrome cases (Fig. 14D). The 
other roentgenograms in Figure 14 show 
similarly dysplastic phalanges associated 
with clinodactyly in 1 adult Caucasian 
from the United States mainland (£), 1 
Guamanian child (F), and 1 American 
Indian child (G), all of whom are mentally 
normal. Their defective middle paalanges 
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Fic. ta. A-G) Occur- 
rence among mentally 
normal persons of 
various racial groups 
of the same type of 
phalangeal dysplasia 
that is found in some 
Down's syndrome 
cases. Three Japanese 
children C4, a boy; 
B and C, girls); D 
(fer comparison) a 
white mongoloid boy; 
É, an adult. white 
male; Fy a Guama- 
nian boy; and G, an 
Arizona Indian boy. 


resemble each other so closely that they 
obviously represent the same type of 
dysplasia. 

The incidence of clinodactyly among 
presumably normal Caucasian children and 
adults has been reported by a number of 
investigators. 

Stecher (Hersh ef 449?) found only 4 
instances of it among 4,304 persons over 
20 years of age (2,117 men and 2,187 
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wemen), whose hands he had examined in 
connection with his study of Heberden’s 
nodes. Three of the affected individuals 
were men and 1 was a woman. He con- 
sidered the incidence of this anomaly in his 
serles--about 1 per 1,000--as reasonably 
representative of its occurrence among the 
adult White population of Northern Ohio 
at the time his observations were made. 
His diagnosis of clinodactyly was based 
akmost entirely on his external examination 

the little fingers of the subjects and was 
supplemented in only a few instances by 
hand roentgenograms. It is possible, there- 
fore, that he missed some cases in which 
the degree of clinodactyly was too slight 
te be evident on external inspection, but 
which a hand roentgenogram would have 
disclosed. 

Garn et al? reported finding 4 cases of 
“brachymesophalangia of digit five” among 
647 Caucasian adult participants in the 
Fels Institute Studies of Growth and 
Aging, at Yellow Springs, in Southern 
Ghio-- an incidence of o.6 per cent. They 
used the term "brachvmesophalangia of 
digit five" to include both dysplastic 
phalanges with cone-shaped epiphyses and 
the tvpe that is usually associated with 
clinodactyly and which occurs frequently 
rong patients with Down's svndrome.** 
Since clinodactyly is not usually associated 
with cone-shaped epiphyses, the incidence 
of clinodactyly in the group that Garn 
et al. studied was, probably, somewhat 
smaller than the incidence of "brachy- 
mesophalangia of digit five" that thev re- 





portes: However, in a subsequent studv of 


13,579 children ad adults (6,205 males 
and 7,374 females) included in a 10 state 
autc oni survey in this country, Garn 


et al.® noted a somewhat higher incidence of 


this defect, 1.2 per cent among the males 
and 1.5 per cent among the females. 
Roche” observed 4 cases of clinodactyly 
associated with brachvmesophalangia in 
120 mentally normal Caucasian children in 
Australia (60 boys and 60 girls) between 


** Both types are pictured in Figure 2, of the paper cited. 
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the ages of 2 and 7 years an incidence of 
(The same defect occurred in 
nt of his series of 192 Caucasian 
with Down's syndrome, who 
age from 2 months to more than 






children 

ranged & 

8 years.: 
Amore the ggo mentally normal, Amer- 


 descril ved 
instances 
brachy- 
-an ine 


ican-borg Japanese children 
earlier 13 chis paper, there were 8 
of clincsisctvly associated with 
mesoph Jangy of the fifth fingers 
cidence of c.82 per cent. As in Stecher's 
and Rcche's series, more males than fe- 
males were affected: § bovs and 3 girls. 

Desp te these minor differences in the re- 
ported fequency of this defect among 
mentall. normal individuals, it is evident, 
from ove 5indings as well as those of others, 
that the tvpe of dysplasia of the middle 
phalans of the fifth finger that is asso- 
ciated with clinodactyly occurs many times 
more requently among persons with 
Down’s svndrome than among mentally 
normal sadividuals. 




















Y, DISCUSSION 





If ons assumes that clinodactyly in mon- 
goloid &ctectives has the same genetic basis 
as it dess in mentally normal persons, one 
would ave to assume, further, that, in 
Down’. syndrome, deren is some additional 
factor that increases manvfold the ex- 
pressivte of the determiner for that de- 
fect. It seems to me to be much more likely 
that this defect in mongoloids has a quite 
differeu£ causation than it has in mentally 
norma Persons. 

Whee one examines a large number of 
monge.oxl defectives, he is impressed by 
the ocvarrence among them of so many 
apparemdv unrelated physical defects. A 
consideration of some of these, e.g., the 
cardia- and associated vascular anomalies, 
the rezrded development of the fronto- 
nasal ezion of the skull and face, with its 
persisment metopic suture, etc., inclines one 
to Shatleworth's? view that mongoloids 
are "anünished" children. But their de- 
velopreat is not merely incomplete; it is, 
more importantly, a development that 
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lacks much of the balance and orderliness 
that characterize normal embryonic and 
fetal differentiation. Indeed, some of the 
congenital defects that occur among mon- 
goloids, such as the severe abnormalities in 
the form and arrangement of the teeth, and 
the striking—often  bizarre-—deformities 
of the toes and feet, etc. suggest that the 
genetic messengers stuttered when thev 
transmitted their instructions to those de- 
veloping parts! 

However, there is a striking uniformity, 
too, among the products of this abnormal 
development, as is shown by the remark- 
able facial resemblance between mongo- 
loids, the similarities in the contours and 
proportions of their trunk and limbs, and 
in their common possession of at least some 
of the other externally discernible stig- 
mata of Down’s syndrome. Yet, this 
phenotypic stereotype does not completely 
obscure such idiosyncratic traits as their 
characteristic racial, ethnic, and even, in 
some cases, familial facial characters. 
These can often be seen quite clearly 
through the overlay of their mongoloid 
facies. 


It seems probable that the complex of 


physical abnormalities that comprise the 
stigmata of mongolism is attributable to 
the fact that the mongoloid is derived from 
a zygote that lacks either the capacity to 
generate, or to respond properly to, the 
stimuli that normally implement and direct 
embryonic and fetal development. This 
disability might, in turn, be due to an 
unfavorably modified internal environ- 
ment that results from the chromosomal 
abnormalities that are believed to underlie 
Down’s syndrome. 

I consider clinodactvly among mongo- 
loids to be one of the frequent, but not 
invariable, stigmata of Down's syndrome 
which, like the others, is attributable to 
the largelv abnormal embrvonic and fetal 
development that is associated with the 
production. of that tvpe of defective. 
Clinodactyly in mongoloids differs in its 
causation from the same defect in mentally 
normal individuals in much the same way 
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as the congenital limb detormities in clas- 
sical ectromelia (the “ectromèle” of Geof- 
froy Saint-Hiliaire’) differ in origin from 
the apparently identical defects produced 
by thalidomide. This conclusion is con- 
sistent with the fact that clinedactyly oc- 
curs also in a number of other types of 
congenital mental and physical defects. It 
is consistent, too, with numerous findings 
from the field of experimental embryology 
which show that the same developmental 
abnormality can be produced by subjecting 
the embryo to any of a number of dif 
ferent experimental procedures during the 
same “critical period” of development. 

The type of dysplastic middle phalanx 
of the fifth finger associated with a cone- 
shaped or mushroom-shaped epiphysis that 
occurs frequently among Japanese and 
some other Mongoloid peoples is not 
limited to persons of that race. It has been 
observed by Schmid? and by Rondon de 
Iturriza and. Tanner," among others, in 
Caucasian children in Europe, and Abbie’ 
found it among Australan Aboriginal 
children. I have seen it, but onlv as a rare 
variant, among Caucasian children in the 
United States and, also, among the native 
Guamanian children whom we studied in 
that country some years ago. (Interest. 
ingly enough, in both countries, most of the 
affected children whom we noted were 
girls, and thev included 2 pairs of sisters.) ff 

A similar but, apparently, a somewhat 
more frequent defect in the proximal pha- 
langes of the toes has been reported by 
Venning.? This foot defect, however, does 
not seem necessarily to occur in association 
with 4d middle phalanges of the 
fifth fingers. 

The terms, 
room-shaped" 


“cone-shaped” and “‘mush- 
A. perhaps, over- 


tt Figure 6 (p. 401) of Schmid's? paper shows the middle 
phalanx of a fifth finger that has a very deep basal defect in its 
diap Shesis- one that is even more pronour nced than that shown 
in Figure 8D. In Schmid's case, that of a 5 vear old mentally re- 
tarded boy (the type of mental defect not specified), the epiphysis 
of the dysplastic phalans had not yet assumed a cone- or mush- 
room-shape. His description of the shape of this type of mal- 
formed diaphysis as resembling that of a butterfly ("Schmetter- 
lingsfgur") is most appropriate and emphasizes, as we have in 
this paper, that the primary defect in such dysplasia is in the 
diaphysis, and only secondarily in the epiphysis. 
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emphasize somewhat the role of the epiphy- 
sis in the production of this type of pha. 
langeal dysplasia. It seems likely that the 
epiphysis plavs 2 more passive part in the 
process, and that its final form is deter- 
mined primarily by that of the adjacent 
basal portion of the diaphvsis, in which the 
principal defect resides. This opinion is 
consistent with the observation that the 
defect is often present and well-defined in 
the diaphysis before the epiphysis has at- 
tained the size and shape required to fill the 
diaphysial concavity. This is shown clearly 
in Figure 8, Dand E. The same relationship 
can be seen, also, during early childhood, in 
those cases in which the proximal border of 
the diaphvsis bears only a single, usually 
medial, finger-like or collar button-shaped 
indentation, which becomes well-defined 
before the adjacent border of the epiphysis 
begins to develop a distally-directed. pro- 
jection of a shape and size that will enable 
it to fit precisely into the diaphysial inden- 
tation (Fig. 15, ,7 and B). 

It was pointed out, earlier in this paper, 
that both tvpes of dvsplasia of the middle 
phalanx of the fifth finger are usually more 
easilv recognized in children than in adults, 
and that, in the latter, it is sometimes dif- 
cult or impossible to decide whether or not 
a given phalanx is dvsplastic. In such cases, 
the decision is likelv to be rather subjective. 

In the present study, I have attempted 
to keep constant the effects of this personal 
bias in making these determinations, by 
examining all of the more than 3,000 hand 
roentgenograms mvself. I re-examined the 
roentgenograms several months later, with- 
out knowing what the first diagnosis had 
been. If the diagnosis at the second reading 
agreed with the first, it was so recorded. In 
the small number of cases in which the 2 
diagnoses did not agree, the roentgeno- 
grams were studied again, after a period of 
several weeks. Those about which I could 
not even then decide were recorded as nor- 
mal." This procedure might have reduced 
somewhat the true incidence of phalangeal 
dysplasia in this series, but, probably, not 
very much, 
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Fic. ig C4 and B) Two roentgenograms, each of 
whick skows that the defect in the base of the de 
velop ag skaft of a dysplastic middie phalanx can 











be present before the adjacent border of its epi- 
physg acquires a distally directed projection of 
the size end shape to enable it to fill that defect. 4, 


as yeaurold Japanese girl; B, a 6 vear old Guama- 
nian or Both were mentally normal. 


Wh de it is comforting to be able to con. 
firm cue’s previous Judgement as to the 
preserze or absence of phalangeal dysplasia 
in theze dificult cases, some of that satis- 
factior. & lost, when one reflects that the 
ability to duplicate one's judgement does 
not neeessarily prove that that judgement 
is corracz: it might only demonstrate again 
with what surprising consistency it is pos- 
sible t: 5e wrong! I believe, however, that 
the re-oded incidences of this defect in the 
severi croups included in this study are at 
least zzssonablv correct. 

It is remarkable that the middle phalanx 
of theath finger is so frequently the site of 
dysplestc changes in mentally normal 
Mong Jeids and Caucasians and in persons 
of vi iocus races who have Down's syn- 
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drome. A partial explanation for this might 
lie in the fact that, during the embrvonic 
period, the fifth is the last of the middle 
phalanges to chondrify (Senior, O'Rahilly 
etal”) and, that, subsequently, during fetal 
development, it is the last of all the hand 
phalanges to ossify (Mall). Moreover, 
during childhood, its epiphysisisusually the 
last of the hand epiphyses to appear and it 
is, also, among the last 2 or 3 to tuse with 
their diaphyses (Greulich and Pyle'"), This 
relatively tardy development of the middle 
phalanx of the fifth finger might have the 
effect of prolonging the period of its vulner- 
ability to any factors capable of distorting 
its normal growth and differentiation. 

Mall? described the ossification center of 
the diaphysis of this phalanx as "crescent- 
shaped with its closed side outwards, and 
its open side directed towards the radial 
side of the hand." He added that it retains 
this form from about the 83rd day (when 
its ossification is first. visible in cleared 
specimens) to the rosth dav, by which time 
it has grown to be about $ mm. in length. 

In some voung mongoloid children, the 
dysplastic shaft of this bone appears to 
have a tripartite or, occasionally, a trilobed 
diaphysis, whose constituent segments later 
fuse to form a very short, wedge-shaped 
phalanx associated with clinodactvly. In 
these cases, no epiphysis is ever formed. 
This process can be followed in Figure 16, 
a-G, which shows its progress over a period 
of about 10 years in the right and left hands 
of a white mongoloid bov. 

The persistence of multiple ossification 
centers for the middle phalanx of the fifth 
finger in some mongoloid children suggests 
that the process responsible for distorting 
the development of this phalanx in Down's 
syndrome occasionally becomes operative 
earlier in embryonic life than does that 
which produces the type of dysplasia of the 
same phalanx that is associated with a 
cone- or mushroom.shaped epipaysis in 
some mentally normal Mongoloid children. 
It is another indication of the essential dis- 
tinctness of these 2 tvpes of phalangeal 
dysplasia. 


William Walter Greulich 


Tosg, 1973 


Finally, a brief comment on the termi- 
nologv of digital and phalangeal dvsplasia 
is, perhaps, justified. 

Pftzner, in 1898, proposed the term, 
“Brachyphalangie” for the condition in 
which there is a shortening of only an indi- 
vidual phalanx, rather than of an entire 
digit, which latter anomaly Leboucq," 2 
vears earlier, had named “‘brachydactylie.’ 

As pointed out in the preliminary report 
of our study? and confirmed by the addi- 
tional evidence of this paper, at least 2 
types of dysplasia can result in the shorten- 
ing of the middle phalanx of the fifth finger, 
and thev are, apparentlv, quite different 
from each other, both in the form of the 
detect they produce and in their probable 
causation. Thus, the variety that is usu- 
ally associated with clinodactyly in men- 
tally normal individuals as well as in per- 
sons with Down’s syndrome seems to be 
quite different from the tvpe of dysplasia 
of the same phalanx seen in many normal 
Mongoloid people, in which, during early 
childhood, there is a basal crater in the 
diaphysis and a cone-shaped or mushroom. 
shaped epiphysis. 

Published accounts of the incidence and 
distribution of brachyphalangy can be very 
misleading, if the authors fail to specify 
clearly the tvpe of dysplasia they observed. 
Data in which the two types are combined 
are of only very limited usefulness. 


> 


SUMMARY 


Dysplasia of the middle phalanges of the 
fifth fingers occurs with considerable fre- 
quency among some mentally normal Mon- 
goloid peoples, e.g, Japanese, Chinese, 
American Indians, and also among Cauca- 
sians and persons of other races who have 
Down's syndrome (mongolism). 

The tv pe of dysplasia is, however, difer- 
ent in the 2 groups. In Down's syndrome, 
the abnormal phalanx is typically shor- 
tened, disproportionately wide, and, fre- 
quently, wedge-shaped, and it is usually 
associated with clinodactyly. In mentally 
normal Mongoloid peoples, the dysplastic 
phalanx is characterized by a concave de- 


Vou. (B, No. 2 Dvysplastic Middle Phalanx c: “ifth Finger 27G 


























Fic. 16. C46) The 
transformation, over 
a 12 vear period, of 
the orginally tripar- 
tite middle phalanx 
of the left fifth finger 
of a white boy. with 
Down's syndrome in- 


























to a single, wedge- 
shaped phalanx asso- 
gated with clinodac- 
tyiv. No epiphysis 
was visible during 
this period. The right 
middle phalanx of the 
hfth fin 
most identical changes 








ier showed al- 


is shape during this 





period. The — boy's 
ages when the suc- 
cessive rocntgeno- 
grams were made 
weret CA) «4 Ving of 
mo.; (BY O vr., 8 mo. 


(C) 7 vr, 6 mos (D) 9 ve, 7 mos; JE di vr, 7 moa E ada vr, og mos; and iG) 15 yr, 7 mo. 





fect in the base of its diaphysis and by a quenti among the females as among the 
cone-shaped or mushroom-shaped epiphy- males. In Down’s syndrome, however, 
sis. Clinodactyly is not a constant feature slight): more males than females are am 
of this type of phalangeal dysplasia. More- fectec 

over, in mentally normal Mongoloid groups, Dvsastie middle phalanges of the fifth 
the defect occurs more than twice as fre- fingers ere another example of morphologic 
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features which occur among bott mongo- 
loid defectives and mentally normal Mon- 
goloid peoples. Like most of the cther fea- 
tures of mongolism that resemble physical 
characters of normal Mongoloid peoples, a 
careful comparison discloses tha> the re- 
semblances between them are on v super- 
ficial and that thev are quite different in the 
? groups. 

Since both of these types of dysplasia 
result in an abnormal shortenin: of the 
phalanx involved, the term “brachymeso- 
phalangy”’ alone is not a satisfactcry desig- 
nation, because it fails to distinguish be- 
tween them. An adequate description re- 
quires that one specify, also, the tvpe of 
dysplasia associated with the plalangeal 
shortening in the individual or groups that 
one is describing. 


Department of Anatomy 
Stanford University 
Stanford, California 94305 
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MAGNIFICATION DIGITAL ROENTGENOGRAPHY: 
A METHOD FOR EVALUATING RENAL OSTEO- 
DYSTROPHY IN HEMODIALYZED PATIENTS* 


By LEONID CALENOEE, M.D., asd JOSEPH NORFRAY, M.D. 


CHICAGO, ILLINOIS 


HE growing interest in renal osteo- 

dystrophy in recent years is in direct 
relationship with the increasing namber of 
patients with chronic renal disease under- 
going maintenance hemodialysis ia numer- 
ous centers around the world. 

The proper control of these paʻents in- 
cludes, among others, a constant watch of 
the status of their skeletal structuces. Such 
a control is essential, because it has been 
shown that: (1) patients undergoiag hemo- 
dialvsis have a higher incidence »f osteo- 
malacia and osteitis fibrosa, compared. to 
nondialyzed patients with similar types of 
chronic renal disease;*? (2) the higher in- 
cidence of osteitis fibrosa in hemedialvzed 
patients, related to an excessive secretion 
of parathormone, has a close relationship 
with the composition of the dialysate; and 
(3) osteitis fibrosa, developed i» hemo- 
dialyzed patients can be arrested, reversed 
and healed by performing timely subtotal 
parathvroidectomies' and/or by correct- 
ing the calcium level in the dialvscte. 57 22-5 

The roentgen manifestations of renal 
osteodystrophy, with its 3 forms: osteo- 
malacia, osteitis fibrosa, and osteosclerosis, 
are well documented in literatures?!" In 
the classical manner, they are being diag- 
nosed by roentgenographic skeletal survevs. 
In order, however, to detect ecrly and 
minimal bone changes in hemodiabzed pa- 
tients, other methods are currentl- in use: 
iliac crest biopsv;!? densitometric cuantita- 
tive study of bone loss, a roentgenographic 
method; bone mineral content raeasure- 
ment jz vivo by photon beam transmission, 
an isotopic method;? and biochemical 
analvsis of plasma calcium and inorganic 


phosphorus, combined with radio-immuno- 
assay for plasma parathormone levels. 

All these methods are time consuming 
and costly to be made available for routine 
and repeated evaluation of large groups of 
patients, 


DIGITAL ROENTGENOGRAPHY 


The search for a simple method of skele- 
tal evaluation of hemodialvzed patients has 
been focused latelv on digital roentgenog- 
raphy.” 118 Tt has been shown, that the 
digit, and particularly the middle phalanx 
of the ring and little finger, has the same 
mineral content as the rest of the skeleton.! 
The phalanx is cortical bone similar to 8o 
per cent of the skeletal bones. According to 
Feist,’ the phalanges are non-weight bear- 
ing bones, are easilv accessible, are covered 
with minimal soft tissue structures and, 
more important, anv metabolic distur- 
bances atfecting the entire skeleton are very 
precisely recognized in a roentgenogram of 
the phalanges. 

Ordinary roentgenograms of hands and 
digits are of limited value, particularly 
when evaluating minute changes in the cor- 
tex and trabeculae.” Magnification would 
seem to be the answer. Meema and Schatz? 
studied the fine structures of the digit bv 
obtaining 8X magnification with the help 
of a magnifier eve piece. The magnifier eve 
piece is being used to view regular technique 
roentgenograms or roentgenograms taken 
on fine grain industrial film. Weiss! re. 
fined the technique cf digital roentgenog- 
raphy by using Kodak industrial AA film, 
exposed with a 1 mm. focal spot, employing 


37 kv., 250 ma., 2.1 seconds. The films are 


* From the Department of Radiology, Northwestern Memorial Hospital and Northwestern University McGaw Medical Center, 


Chicago, Hinos. 
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kand developed and viewed with a magni- 
fer, permitting a «€ to 7X magnification. 
Fhe above techniques do not permit good 
quality reproduction of the findings on pho- 
tographs or slides. 

It became, therefore, desirable to find a 
simple magnification digital roentgeno- 
graphic technique permitting roentgeno- 
grams which can be viewed without a mag- 
rafier and still give the minute details nec- 
essary to evaluate renal osteodystrophic 
changes, 





TECHNIQUE 


The principle of direct roentgen enlarge- 
raent, more precisely the tube-over-table 
method,? was applied with slight modifica- 
tons. The principle is illustrated in Figure 
t. The 20 inch distance between focal 
spot and object (FOD) and between the 
ebject and the flm (OFD), permits a direct 
magnification of 2X linear and 4X area. 
Koentgenograms obtained with this ar- 
rangement, reproduced in this publication 
without further photographic enlargement, 


«+ 0.3mm focal spot 


FOD 20” 
* 
UR « digit 
CFD 20” 
« cassette with 
* 


detail screens 





Fic. 1. Principle of direct roentgenographic enlarge- 
ment, accomplished by the use of: a 0.3 mm. focal 
spot, a 20 inch equidistance between the focal 
spot and the object (FOD) and between the obiect 
and the cassette (OF D), containing Cronex detail 
screens and Kodak RPR film. 
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. Arrangement for magnification 
digital roentgenograph v. 








gh details to be of great value in 
g renal osteodystrophy. 

The availability of a 0.3 mm. focal spot 
is esser ted. Such a focal spot is part of the 
roentg -nographic tubes in Huoroscopic units 
using “9, go or 100 mm. spot filming for 
gastrormtestinal examinations. The magni- 
fication technique will be of limited value if 
focal soars of o.s or 0.6 mm. or larger are 
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CLENICAL DATA OF 23 
dps p Months on 
x : pe Renal n 
Case Aue Sex is pt mene Hemodial- 
3 Disease 
i PS 43 M Polveystic disease 13 
AM, 58 ł Chronic glomerulo- z 
nephritis 
p K.S. H F Diabetic nephropath 1 
4 AER 2 i Chronic vlamerulo- 8 
nephritis 
e MYL sh i Nephrosclerosis 2 
6. MAG 1$ M Chronic glomerulo ie 
nephritis 
=o LiB: rh M Familial nephropaths 12 
8. CB. ad | Polycystic disease 14 
9. T.D. ae i Nephrosclerosis 24 
io. W.B. M M Chronic glomerulo- heo 
nephritis 
i BP. 2h M Obstruction uropathz 13 
72 B.D. 29 F Familial nephropath = 52 
r K.S 41 M Chronic pyelonephrit s $5 
ry BS. 4c M Obstruction uropaths iS 
as. j $2 M Polvevstic disease ez 
16. RS. Rs l Medullary cystic kideey 2 
iz. LE 30 M Unknown 1 
18. C.M. 33 I Unknown 18 
ig. NL. 31 M Chronic glomerulo- 4 
nephritis 
20. M.F $5 F Unknown 1 
21. N.C. 24 M Unknown 5 
22, R.F. 22 M Chronic glomerulo- 8 
nephritis 
23. GW. 29 F Chronic glomerulo- 4 
nephritis 


* Patients were hemodialyzed 3 times per week. The hemodialysis concentrates in use are given on 


for 20 months, 
+ Calcium levels determined before and after hemodialysi 





f Phosphorus levels determined before and after hemodialysis (before © 
$ Alkaline phosphatase levels determined only before hemodialysis. ? 





s (before/afteri. 


2i PATIENTS ON RENAL HEMODIALYSIS WITH DIGITAL RADIOGRAPHIC FINDINGS 


Alkaline 
Phosphorust Phos- 


Hius- 


trations 


Öken Roentgenographic 
Findings 











phatase 
F407 BS 8.6524.7 123 Osteomalacia Fig. 8 
(advanced) 
TE Ra E 15:5 Osteitis fibrosa 
8.B/10.9 6.93.1 E Osteomalacia 
fearlyi 
3 3 us 4b 5.8 Osteomalacia 
vi 
9 G2 4.9 23.4 Osteomiulacta bre. 7 
iadvanced) 
Boig 8.975.t Pte Osteitis fibrosa Pig. 4 
Byt 8.4 s9 18.8 Osteitis fibrosa Fiz. 4r 
SEE LS Pp.O/4a.9 4-9 Osteomalacia 
tearly i 
$.5/10.2 Sofa S14 Osteomalacia 
(advanced) 
PERTE DIF! 7676.9 20.7 Osteomalacia Fis. g 
(advanced) 
9.1/9.58 $.2/4.1 12.8 Osteomalacia 
(advanced) 
10.1/10.4 4.6/3.3 80.1 Osteitis fibrosa Fin so 
8.5/9.4 6.5/5.0 25.1 Osteomalacia 
tadvancedi 
8.7/9.4 43.4/3.1 5.8 Normal Fie. g 
9.3/12.4 8.4/4.3 3.2 Osteomalacia 
(advanced) 
8.9/9.5 9.3/5.0 29.3 Osteitis fibrosa 
9.3/9.9 4-246 4-2 Osreomalacia 
fearly) 
9.6/10.4 4.0/2.4 11.8 Osteomalacia 
(advanced) 
9.G/u.4 S3 p.e Ebo Osteomalacia 
(advanced? 
not obtained Osteomalacia 
(advanced) 
g.0/10.3 9.6/6.2 2.9 Osteomalacia 
(early) 
9.0/9.3 5.4/6.6 7.2 Osteomalacia 
fearly) 
8.2/9.9 2.6/3.0 14-7 Osteomalacia 


(early) 


Table it. New dialysate in use 







Normal range 9-11 mg. 
fter). Normal range 2.54. 
ormal range= 2.0-9.9 units (Schinov 





X3 m E 
'" method) 






t Blood chemistry values determined on same ény as magnification reentzenograms of the fingers were taken. 


used, because in the direct en argement 
roentgenographic technique, roentgeno- 
graphic details smaller than the size of the 
focal spot "disappear" on the enlarged 
roentgenogram.? 

The arrangement for magnific: tion digi- 
tal roentgenography is shown in Figure 2. 


A 20 inch distance is obtained bv the use of 
a plastic disposal basket, placed on an ordi- 
nary low table. The cassette is on the table. 
Any homemade device with a fixed dis- 
tance can replace the basket. A 20 inch dis- 
tance from the focal spot to the patient's 
fingers is obtained by directing the roent- 
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genographic tube toward the floor. The 
manual light collimators are used to cone 
down on the roentgenographed digit. Ad- 
ditional collimation can be obtained bv 
acing lead strips directly on the cassette, 
limiting the field outlined by the light col- 
limators. 

Currently used Kodak RPR film is placed 
in an ordinary cassette supplied with Cronex 
detail screens, in general use for extremity 
work. These calcium tungstate detail 
sereens contain a vellow dye, incorpo- 
rated in the luminescent chemical laver 
fer the purpose of absorbing side reflections 
feom underlying screen crystals, thus con- 
tributing to Image sharpness. 

The exposure factors used are: so kv., c 
ma., O.I sec. exposure time. The films are 
developed in the go second N-Omat, and 
are viewed directly, without a magnifving 


gass, 





MATERIAL 

Twenty-three patients, currently under- 
going maintenance hemodialysis in the 
Medical Center, participated in the study. 
The group comprised 12 male and 11 fe- 
male patients, ranging in age from 15$ to ṣọ 
years. The type of chronic renal disease and 
months on hemodialvsis are given in Table 
1. Only 4 patients had an unknown type of 
renal disease, the other 19 had tissue diag- 
nosis established by renal biopsy. At the 
tame the present study was undertaken, 3 
patients had been on chronic hemodialysis 
fer 1r month and 20 patients for varving 


(Tante H 


HEMODIALYSIS CONCENTRATES IN USE 


OLD  (mEq./LO NREI* 
Sodium 130.0 
Chloride 101.0 
Magnesium 1.0 
Potassium 2.0 
Calcium 4.0 
Acetate $c 





Dextrose 





*HEMOTRATE!— K (Formula 31) in use for 2o 
psor to present study. 


months 
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bud 

Fic. 3. Nermal magnification digital roentgeno- 
grams 4.4) A 27 year old woman; (B) a 32 vear 
old men. Note the uniformly dense cortex and the 
sharp orimary and secondary trabeculae. 





periods of time ranging from 2 months to $ 
vears. he composition of the dialysate em- 
ploved s shown in Table 1. All 23 patients 
had m: «nification digital roentgenography 
during the same week. Blood chemistry 
samples were drawn on the day of roent- 
genogr .phy as shown in Table 1. 

The magnified digital roentgenograms 
were made of the right ring finger. The 
entire cgit was studied, but particular at- 
tention was focused on the middle phalanx. 
The roentgenograms were examined inde- 
pendenehs. without prior knowledge of the 
patients diagnosis, clinical course, bio- 
chemical status, and duration of dialysis 
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Vic. 4. A 40 year old man with obstruction uropathy, 
on hemodialysis for 13 months. This is the only 
patient with a normal roentgenogeam of the 
phalanges. 


therapy. The roentgenographic findings 
were categorized as follows: normal find- 
ings; osteomalacia, with early and ad- 
vanced changes; and osteitis fibrosa. 


RESULTS 


The roentgenographic findings in the 23 
hemodialyzed patients are given m Table i. 
Only 1 patient, a 40 vear old man with ob- 
struction uropathv, on hemodial»sis for 13 
months, had normal appearing digital 
roentgenography (Fig. 4). Seveateen pa- 
tients, or 74.0 per cent of the total, had 
roentgenographic findings consistent with 
osteomalacia. Seven patients or 30.5 per 
cent were categorized osteomalicia with 
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early changes (Fig. 5; and 6). The average 
length of hemodialysis in this group of pa- 
tients was 5.8 months. All patients except 1 
were below the age of 31. Five patients in 
this group had a normal range alkaline 
phosphatase. 

Ten patients, or 43.5 per cent, the largest 
group, were categorized osteomalacia with 
advanced changes (Fig. 7; 8; and g). Six 
patients in this group had an elevated al- 
kaline phosphatase. This group included 
patients with the longest periods of hemo- 
dialysis, §5 and 60 months, respectively. 
The average length of hemodialysis for this 
group was 20.5 months, 





Vic. & A 30 year old man with unknown type of 
chronic renal disease, on hemodialysis for 1 month. 
Osteomaiacia, eariy changes. The cortex and 
trabeculae are covered by a “ground glass" film; 
no destruction of cortices is present. 
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Five patients or 21.8 per cent were cate- 
gorized osteitis fibrosa (Fig. 10; 11; and 12). 
The average length of hemodialvsis in this 
group was 16.5 months, with the shortest 
time of 2 months and the longest £2 months. 
All patients had an elevated serum phos. 
phorus and an elevated alkaline phospha- 
tase, slight in 1 patient, significant in all 
others. 


NORMAL DIGITAL ANATOMY 


A good basic knowledge of the normal 
roentgenographic anatomy of the phalanx 
is Necessary in order to facilitate interpreta- 
tion and staging of renal osteodvstrophy on 
magnification roentgenograms (Fig. 3, .7 
and B). 





Fic. 6. A 20 year old woman with chronie glomeru- 
lonephritis, 8 months on hemodialvsis. Osteo- 
malacia, early changes. 
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e 
months «a hemodialysis, has elevate 


A z* vear old woman with nephrosclerosis, 2 
alkaline 
phosph case. Osteomalacia, adcanced changes. The 
cortex = sarkedly absorbed but still identifiable. 












Note sf tissue calcifications and a calcified 

artery. 

The zbalanx of the hand, which is a 
typical -ctical bone, has a cortex and a 


spongios The cortex of the phalanx has 
the greacest density among the digital bone 
structures. This density is uniform through- 
out. The meriosteal surface is sharp and well 
defined, tre endosteal surface is less well 
defined, aightly wavy and blends into 
trabecusz near the head of the phalanx. 
The wid& of the cortex is maximum toward 
the heac « the phalanx and tapers progres- 
sively texcard the base of the phalanx. 
The $c ngiosa of the phalanx consists of a 
reticula »etwork of trabeculae.’ The num- 
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hic. 8. À 43 vear old man with polycystic disease, 13 
months on hemodialysis, elevated alkaline phos- 
phatase. Osteamatacia, advanced The 
cortex is markedly diminished, has lest its sharp 
outline; the trabeculae are hazy. 


; 
CHARERS. 


ber of trabeculae increases toward the ends 
of the phalanx. Two types of trabeculae are 
recognized: primary trabeculae which fol- 
low the long axis of the phalanx and are 
parallel to the lines of stress; and secondary 
trabeculae which run perpendicularly or 
obliquely to the primary trabeculae and 
function as cross struts. The normal appear- 
ance of the trabeculae is a moderately sharp 
roentgenographic outline. 

According to Meema e£ al}? the perios- 
teal surface of the middle phalanx can be 
occasionally rough and slightly undulated, 
but not serrated. This represents a normal 
variant. 
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PATHOLOGIC DIGITAL ROENTGENOGRAPHY 


The roentgenographic details of the dif- 
ferent stages of renal osteodystrophy, as 
diagnosed on magnification digital roent- 
genography are given in Table mi. 

When bone substance is resorbed; as is 
the case in patients with chronic renal dis- 
ease and in patients on chronic hemodialv- 
sis, the cortex and trabeculae are equallv 
affected.” The basic disturbance in renal 
osteodystrophy is the inadequate mineral- 
ization of osteoid, which as a product of the 
preserved osteogenesis, is present in normal 
or even excessive amounts. This basic dis- 





Fic. 9. A 34 year old man with chronic glomerulo- 
nephritis, 60 months on hemodialysis, elevated 
alkaline phosphatase. Osteamalacia, advanced 
changes. The cortex on one side is identifiable with 
difficulty, on the other side is eroded. The trabec- 
ulae all well seen, but fuzzy. 
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turbance in the normal metabolic process 
in the phalanx will result in the preserva- 
tron of all trabeculae, but in their general 
decrease in roentgenographic density. All 
trabeculae are equally affected, thev be- 
came. coarse and fuzzy. This roentgeno- 
graphic effect is due to the excessive amount 
of osteoid, accumulated in the area. Osteo- 
malacia is thus diagnosed. 

As the metabolic disturbance progresses, 
sabperiosteal resorption and attenuation 
of the cortex result. When the cortices are 
completely absorbed, osteitis fibrosa is 


diagnosed. When the abnormal serum 





Fic. to. A 29 year old woman with familial nephrop- 
athy, s2 months on hemodialysis, shghtly ele- 
vated alkaline phosphatase. Osteitis fibrosa. The 
cortex is completely absorbed with spiculations 
of spongiosa seen adjacent to the soft tissues. 
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Fic. 31. 446 year old man with familial nephrop- 
athy, @: months on hemodialysis, elevated al- 
kaline s»aosphatase. Osters fibrosa. Note the de- 
layed &csure of the epiphyses. The cortex is com- 
pletely cestroyed, with spiculations of spongiosa 
well se 








levels c: calcium and phosphorus are re- 
stored t»sormal by appropriate adjustment 
of dial sate,^* the available osteoid be- 
comes e icified. This may result in a pha- 
lanx wi ¥ mottled roentgenographic appear- 
ance, d:e to the mixture and already re- 
caleifiec. and still not calcified or insuffi- 
ciently zalcified osteoid.* 

The -enrgenographic changes in osteo- 
porosis mentioned here for the purpose of 
compar son, are of different nature. In 
osteopcresis, there is an insufficient osteo- 
genesis Eck of osteoid, but sufficient min- 
eralizat cn. The results in the phalanx are: 
a gener. ized decrease in density; diminu- 
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Pic. 12. A 15 year old boy with chronic glomerulo- 
nephritis, 10. months on hemodialysis, slightly 
elevated alkaline phosphatase. Osterfts fibrosa. 
The epiphyses are closed. The cortex is absorbed, 
except for a very small area about the center of 
the phalanx. The trabeculae are all present but 
very hazy. 


tion of the number of trabeculae, with 
mainly preservation of primary trabeculae; 
thin and sharply appearing cortices and re- 
maining trabeculae.’ 


DISCUSSION 

The simplicity of magnification digital 
roentgenography combined with the rich- 
ness of information obtained trom the 
roentgenograms, makes it an Important 
method for the early diagnosis of renal 
osteodystrophy. The value of an early diag- 
nosis of osteomalacia and particularly of 
osteitis fibrosa has been recently empha- 
sized! because the processes can be arrested 
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or reversed by early subtotal parathyroid- 
ectomv,*? More important, recent findings 
suggest that by simply changing the com- 
position of the dialvsates used in long-term 
maintenance hemodialysis," it 1s pos- 
sible to improve the bone changes. 

The question as to whether magnifica- 
tion digital roentgenography provides re- 
liable information for diagnosing renal os- 
teodvstrophy has been raised. In this re- 
spect the findings of Meema e£. alt” are 
pertinent, These workers have studied 32 
patients with chronic renal disease, and 
have correlated digital roentgenographic 
findings with bone histologv bv iliac crest 
biopsy. Renal osteodystrophy was diag- 
nosed by digital roentgenography in 73 per 
cent of the patients. Histologic study re- 
vealed osteomalacia in 84 per cent and 
osteitis fibrosa in 82 per cent of the patients, 


Tanie HI 
MAGNIFICATION. DIGITAL ROENTGENOGRAPHIC 
FINDINGS IN RENAL OSTEODYSTROPHY 


Terminology Roentgenographic manifestations 


Cortex; density uniform. through- 
out; maximum width toward 
head. 

Periosteal surface: sharp and well 
defined. 

Endosteal surface: slightly wavy 
and blending onto trabeculae 
toward head. 

Trabeculae: increase toward ends 
of phalanx. Primary and secon- 
dary recognized with ease. Mod- 
erately sharp outline. 

Cortex: intact and same width as 
in normal. 

Trabeculae: al present, but to- 
gether with cortices, have 
“fuzzy” or slight “ground glass” 
appearance (excessive osteoid). 

Cortex: thin and partially resorbed; 
margins of remaining cortex not 
well made out. 

Trabeculae: all present, but cov- 
ered with a "film" of haziness. 
Cortex: completely destroyed. Per- 
sistent "ground glass" cover 
over trabeculae. Spiculations of 
spongiosa immediately adjacent 

to soft tissue. 


Normal 


Osteomalacia 
tearly changes) 


Osteomalacia 
(advanced 
changes) 


Osteitis fibrosa 
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On the basis of these results, and of our 
current observations, it appears that mag- 
nification digital roentgen nography can be- 
come a valuable method in estab lishing 
early diagnosis of renal osteodystrophy, in 
following its progression, and in assessing 
the effects of various therapeutic measures 
on the bone changes. 

Magnification digital roentgenography is 
not eliminati ng or substituting general bone 
surveys. The latter should be used when 
renal osteodystrophy has been already diag- 
nosed by magnification digital technique, 
in order to establish other signs of renal 
osteodystrophy: pseudofractures; bending 
of long bones; absent lamina dura; reab- 
sorption of the distal clavicle: and the 
“rugger Jersey" spine. 

SUMMARY 

Renal osteodystrophy is of major con- 
cern to patients with chronic renal disease 
undergoing long-term maintenance hemo- 
dialvsis. Detected early, this metabolic 
bone disease can be arrested, reversed and 
even healed by performing subtotal para- 
thyroidectomy or, as stressed in recent 
studies, by changing the calcium content of 
the dialysate solution. 

Early detection of renal osteodystrophy, 
bv demonstrating roentgenographic changes 
in the phalanges, has been tried bv others, 
with good correlation, particularly with 
bone biopsies. 

A new, simplified direct magnification 
technique for digital roentgenography is 
proposed, together with magnification digi- 
tal roentgenographic staging of renal osteo- 
dystrophy. 

Twenty-three hemodialvzed patients have 
been studied by this technique. Renal os- 
teodystrophy was demonstrated in 95.8 per 
cent of the cases: 74.0 per cent with osteo- 
malacia; and 21.8 per cent with osteitis 
fibrosa. 

Leonid Calenoff, M.D. 
Department of Radiology 
Northwestern Memorial Hospital 
Passavant Pavilion 


303 East Superior Street 
Chicago, Illinois 6o611 
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IMAGE CONTRAST OF SINUSOIDAL SIGNALS* 


By GOPALA t 


V. RAO, 3c. D. 


BALTIMORE, MARYLAND 


N recent vears, the modulation transfer 

function (MTF) has become an im. 
portant tool for the evaluation of radiologic 
imaging svstems. The MTF, however, is 
only one of a multitude of parameters all 
of which together determine the subjective 
judgement that one makes of image qual- 
ity. The most basic requirement for a good 
image of course is that it should have an 
optimal film density, if it is a roentgeno- 
gram, and that it should have optimal 
screen. brightness, if it is a fluoroscopic 
image. Assuming that this requirement is 
met, as is often the case, image quality 
may be said to be dependent on a complex 
interplay of the intrinsic exposure con- 
trast in the emergent x.rav beam, the 
characteristics of the image receptor, the 
composite MTF of the system and the 
magnitude of statistical mottle in the 
image. 

The purpose of this paper is to examine 
the inter-relationships among these dif. 
ferent parameters, 


BASIC THEORY 


Consider a test pattern the transmitted 
primary x-ray exposure A(x) through 
which varies sinusoidally with distance x 
according to the equation 


E(x) = E + (AE) cos 2mfx, (1) 


where / is the spatial frequency of the 
sinusoidal variation. 

The primary input exposure contrast 
Cin of the signal is then given by the equa- 
tion 

AE — Emas — Emin : 
Ci, == E ee o (2) 
E Eta + Pads 

Ci, depends on the quality of the radia- 
tion beam used and the absorption charac- 
teristics of the test pattern through which 
the beam passes. 


Consider that the test pattern is now 
placed on top of a lucite block and ex- 
posed. In addition to the primary beam, a 
certain amount of scattered radiation will 
now be zenerated and the input exposure 
contrast Cy," is now given by the equation 


"n AE AE 1 
eee ot E ee 
Ci, > 
mare (3) 


(i + SE) 


where 5 1s the scattered radiation exposure 
at the point of interest. When an air-gap 
exists between the subject and the film 
as in mazzification techniques, 5 is reduced 
to ad, where « is the fraction of S reaching 
the film cassette. If a grid is used, S is re- 
duced te y.S and Æ is reduced to yek, 
where ys and yp are the grid transmission 
factors fer scattered and primary radiation, 
respective y. The ratio yz/ys is called the 
selectivity of the grid. If the composite 
modulation. transfer function of the imag- 
ing system is M(/), the output exposure 
contrast Coa: is then given by the equation 
Cu MU) = But L - 
RSS. V ircse QUE 











ons = (4) 

Equation 4 vields the output exposure 
contrast as it will be presented to the image 
receptor, which in the case of radiography 
is the fikn-screen combination and in the 
case of fluoroscopy the input phosphor of 
the image intensifier. At the image recep- 
tor, the ostput exposure contrast is trans- 
lated into an image contrast which mani. 
fests itself as a photographic density con- 
trast in the case of radiography and as a 
brightness contrast in the case of fluoro- 
scopy. 

In the case of radiography, the film 
density Dat any given point on the film 
is related to the output x-ray exposure Ey 


* From the Department of Radiology, Johns Hopkins University and Hospital, Baltimore, Maryland. 
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at that point through the well known char- 
acteristic curve or the H and D carve, as it 
is sometimes called. The useful portion of 
this curve (region of maximum slope) is 
often a straight line which can be repre- 
sented by the equation 


D = y logis Eo + C, (3) 


where y is the slope, often referred to as the 
film gamma. If the slope is measured at a 
density of 1.0 which is often the average 
density of a good roentgenogrim, it is 
referred to as the contrast factor.’ 

Taking differentials of Equaton s, we 


get 
y AEs BY Se a: 
AD eee ee iO as (6) 
2.3 Ee 2:3 


since by definition, AE,/ E, is tae output 
exposure contrast Cour which is related to 
the input exposure contrast Ci, through 
Equation 4. 

Substituting Equation 4 in Equation 6, 
it follows that the image contrast /C is 
given by the equation 


y AE MG: 
TO eL eet 
2233 E G+ SE 
Y C; MU) POS 
mu dean) Gate dee : E oss (7) 
2:3 (1 + SE) i 


Equation 7 thus helps to predict the 
image contrast AD from a knowledge of the 
primary input exposure contras: Cis, the 
gamma of the film-screen combiration, the 
system MTF and the scatter/primary ratio 
of the emergent beam. 

In the case of fluoroscopy, the screen 
brightness B is related to the output x- 
ray exposure E, through the log P es. log E, 
curve of the screen. Over the linear region 
of this curve 


logioB. = m logis Eo + C, (8) 


where 77 is the slope. 
Taking differentials of Equation 9, 


AB AEs C (9) 
—— mmo 8 HW. D 
B Eo 3 
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Substituting Equation 4 in Equation g, 
the image contrast /C is given by the 
equation 


AB AE Vif) 
[C = — mme — 
B E G+ S/F) 
(10) 
mCi, MG) 
(i + SIE) 


Equation 10 thus helps to predict the 
fluoroscopic image contrast AB/B trom a 
knowledge of the slope of the log B es. log 
FE, curve, the primary input exposure con- 
trast Cin, the composite MTF of the svs- 
tem and the scatter/primary ratio of the 
beam. 

The image contrast as given by Equa- 
tions 7 and 10 being a function of the 
spatial frequency. of the sinusoidal test 
pattern, it will be referred to as the Image 
Contrast Function (ICF) in the remainder 
of this paper. We have found this formula- 
tion to be extremely useful in interpreting 
MTF data as illustrated by the following 
examples. 


INTER-COMPARISON OF DIFFERENT 
SCREEN-FILM SYSTEMS 


The primary input exposure contrast 
Cin appearing in Equation 7 depends on 
the quality of the x-rav beam used and the 
absorption characteristics of the test pat- 
tern employed. The scatter/primary ratio 
S/E depends on the field size, the thick- 
ness of the scattering material and the 
quality of the radiation beam. These 
quantities obviously do not depend on the 
nature of the film-screen combination used. 
Hence, when different screen-film systems 
are to be intercompared, it is only neces- 
sary toplot the quantity yM(/) against / to 
obtain the ICF. 

The usefulness of the ICF instead of the 
MTE alone can be seen from the diagram 
of Figure 1,7, which shows the MTFs of a 
typical screen-film combination and a 
typical non-screen film used without 
screens. From this Figure, one may be in- 
clined to believe that a non-screen film 
should vield a substantially better image 






Typical Non-Screen Film 










Typical 
Film-Screen System 





MODULATION TRANSFER FACTOR 
O 
on 
3- 








Fic. 1. GT) Modulation transfer function (MT E? of a typical fil + 
(B) Image contrast function (ICP) plotted against spatial fræ 


than a film-screen combination at all 
spatial frequencies. However, when the 
MTF is multiplied by the film gamma and 
plotted against the spatial frequency as in 
Figure 1B, the true situation is revealed. 
From this Figure we see that the film- 
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Typical 
Film-Screen System 


IMAGE CONTRAST (relative) 





o 5 10 


SPATIAL FREQUENCY (zysles/mm) 





screen combination and a non-screen film. 
æncy for the same 2 image receptors. (C 
and D) Roentgenograms of a wrist phantom made with a noa@screen film (C) and a film-screen (D) com- 
bination. The quality of the x-ray beam was the same in both cases. Notice that the contrast (low fre- 
quency response) is better with the screen-&lm combinatior aad the high frequency response is better 
with the non-screen film, as predicted by the ICE plotted in 7». 





screen eombination has a much better low 
frequex v response (contrast), while the 
non-se een film has a much better high 
frequexc* response (fine detail). 

An cwperimental confirmation of this 
predicts is shown in Figure 1, C and D. 
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EFFECT OF SCATTERED RADIATION the quantity M(f)/(14-5/E) against f to 
From Equations 7 and 10, it is obvious obtain the ICF. Figure 2.7 shows such a 
that when the problem on hand is one of graph for various values of S/F. From this 
comparing different imaging systems from Figure, it is obvious that scattered radia- 
the point of view of scattered radiation tion affects mainly the low frequency re- 
and its removal, it is only necessa-y to plot sponse (contrast). 





IMAGE CONTRAST (relative) 














SPATIAL FREQUENCY (cycles/mm) 





Vic. 2. G4) Image contrast plotted against spatial frequency for various values of the scatter primary ratio 
S: EF. (B and C) Roentgenograms of a wrist phantom made in air (HB) and in water (C). The quality of the 
primary beam was maintained the san e in both cases. Notice that the contrast (low frequency response) 
is mach lower in the roentgenogram m ule in water. 
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Figure 2, B and C, shows an experimental 
confirmation of this observation. 


EFFECT OF VARIATIONS IN PRIMARY 
INPUT EXPOSURE CONTRAST 


In this case, obviously the product 
Ci, M(f) plotted against / yields the ICF. 


Image Contrast of Sinuso al Signals 


ayy 


This Les been done in Figure 34. From 
this we see that a reduction in the input 
prima + exposure contrast affects the low 
frequeéscy response (image contrast) more 
than # does the high frequency response 
(fine etal). However, as the high fre. 
quenc * is also affected to some extent, one 








IMAGE CONTRAST (relative) 











GOD PCR OEC I 














SPATIAL 





FREQUENCY ( 


scies /mm) 





Fic. 3. Gd) Image contrast plotted against spatial frequency f or various values of the input exposure con- 
trast Ci. (2 and C) Roentgenograms of a wrist phantom a> z -lifferent levels of input exposure contrast 
fachieved by changing the kvp: 7, 40 kwp.; and C, go, kvp = “otice that the contrast (low frequency re- 
sponse) is much lower in the case of the roentgenogram mace zt the higher kvp. 
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might expect that the perception of fine 
detail will also diminish with redaction in 
exposure contrast. 
These observations 
Figure 3, B and C. 


are confirmed in 


STATISTICAL MOTTLE 


The above analysis assumes that the 
number of x-ray photons absorbed by the 
image receptor during the peril of ex- 
posure (or during the storage time of the 
eve in the case of fluoroscopv) is so large 
that the photon fluctuations in tae image 
are minimal; the image recepter is as- 
sumed to be slow enough for this to be 
true. This is often the case with modern 
radiographic and fluoroscopic screens. 
However, if extremely fast screens are used 
in an attempt to drastically reduce pa- 
tient exposure, photon fluctuations will be- 
come significant and the image contrast, 
as given by Equations 7 and ic, will be 
subject to statistical variation. 

In a previous paper? from this labora- 


tory, it was shown that the standard 
deviation "C, of the output exposure 


contrast Cua: is given by the equa-ion 


C. | EE Chua i 

E Lc 

RE FRONS ; 
2Eedr 


where Æ is the average intensity (pho- 
tons/cm.?/sec.) in the emergent snusoidal 
signal (see Equation 1 above), eis the frac- 
tion of E that is absorbed in the image 
receptor, ,7 is the area under the point 
spread function of the system and r is the 
time of exposure. From Equation 11 it 
follows that 


(11) 


(12) 


When the quantity efr is infinitely 
large or when C, 1, "Cout is negligible 
and the statistical fluctuations can be 
ignored. Equation 11 helps to study ex- 
tremely fast imaging systems în which 
statistical fluctuation cannot be gnored. 

From Equations 4, 7, 10, and 2, it fol- 
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lows that the image contrast 1s given, in 
general, bv the Equation 


: . Tes C^ oui He PM 
IG cc wGs doy ug 3) 
2EeAr 
where 
Cin MC) 
Cau TP RECS UMS E ae 
HVE 
and y is the slope of the image receptor's 
characteristic curve. 

When photon fluctuations are exces- 
sively large, signal perception can occur 
only if the signal to noise ratio exceeds a 
certain threshold value, say A. In other 
words, at threshold perception 


+ K E T =|" . 
me E PSE ; (14) 
i 2Eedr 
Or 
. K 
Cani oy ae ie — 
(2Fed7}!* (i3) 
since at threshold perception C,,, «1, 
or 
Ci, MÈS) K l 
Q4 S/E) (Ee)? 
Or 
: Ka + S/ E) 
Cin E a (T7) 
Al f\(2Eedr)! 
or 
: K 
Cs ME: 1% : x (13) 
MO Eedr) ? 


when 5-0. 

The quantity 2£e47 appearing in the 
above equation can easily be shown? to be 
related to what Morgan? calls the noise 
contrast Cy by means of the equation 

a 1 E 
(2Ec 7) 
"Thus at threshold perception, 
KCx 


Cin EX EE 
MG) 


"T 
e 


This equation is identically the same as 
Morgan’s final equation for threshold 
perception and signifies that the contrast 
which a given sinusoidal input signal must 
possess in order for its image to be per- 
ceived must be equal to or greater than K 
times the noise contrast Cy divided by the 
system's. composite modulation transfer 
function. According to Morgan, the value 
of K for a trained observer is about o. i5. 

For a more complete discussion of the 
perception of quantum limited images, the 
reader is referred to an earlier publication? 
from this laboratory. 


SUMMARY 


Image contrast as displaved on a radio- 
graphic film or a fluoroscopic screen is the 
end result of a complex interplay of several 
parameters such as the input exposure con- 
trast, screen characteristics, system MTF, 
magnitude of scattered radiation and the 
degree of statistical fluctuation. 

In this paper expressions have been de- 
rived for the image contrast and its stan- 
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The wsefulness of these expressions in 
the experimental evaluation of different 
imagraz systems is also discussed. 
Departaeat of Radiology 
The Jonas Hopkins University Hospital 
Baltim-e Maryland 21205 
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JACCOUD’S ARTHROPATHY REVIEWED* 


By WILLIAM A. MURPHY, M.D., and T. W. STAPLE, M.D. 
ST. LOUIS, MISSOURI 


qu ROUGH the vears, there has been an 
interest in the relationship of rl eumatic 
fever, valvular heart disease and rheuma- 
toid arthritis.^^ There appears to be a 
spectrum between pure rheumatic heart 
disease and pure rheumatoid arthzitis. Oc- 
casionally, the 2 classic patterns will pre- 
sent in the same patient. However, when 
joint involvement occurs with valvular 
heart disease, it 1s not always possible to 
discern the etiologic relationship. It seems 
clear that the process which »roduces 
rheumatoid arthritis may also produce 
rheumatoid heart disease with character- 
istic rheumatoid nodules in both the synov- 
ium and mvocardium. The other fairly 
clear relationship is the associatior of rheu- 
matic fever with a relatively asymptomatic, 
chronic arthropathy, called Jaccoud’s or 
postrheumatic-fever arthritis. 

In 1867, S. Jaccoud first described the 
clinical syndrome which bears his name in 
a 29 year old man with recurrent poly- 
arthritis and rheumatic fever.’ After sev- 
eral bouts of polyarthritis of tie large 
joints, each lasting several weeks the pa- 
tient developed endocarditis with murmurs 
of aortic stenosis and insufficiency as well 
as symptoms of congestive heart failure. 
In mid course, the polyarthritis moved 
from the large joints to the small joints of 
the hands and feet. During the fifth episode 
of polyarthritis, which lasted 5 months, de- 
formities of the hands and feet began to 
appear. After the sixth bout of irthritis, 
also lasting 5 months, the patient was left 
with a severe arthropathy which initially 
was passivelv reducible, but later became 
permanently fixed. When the patent was 
presented at a lecture about 8 months after 
the last attack, his hands showed muscle 
atrophy, severe ulnar deviation with flexion 
and subluxation at the metacarpophalan- 
geal joints, and hyperextension of the dis- 


tal phalanges. The thumbs and wrists were 
not involved, but the toes and elbows were. 
Jaccoud categorized this as a case of chronic 
rheumatism following acute rheumatic 
fever. 

By waters? reviewed the world literature 
concerning the relationship of heart and 
joint disease. He mentioned several cases 
reported between 188: and :935 that fit 
the category of chronic rheumatism follow- 
ing acute rheumatic fever and then added 2 
cases of his own. Subsequently, 9 cases 
(Table 1) were reported in the English lan- 
guage literature. Through the case reports, 
criteria for diagnosis were developed (Table 
it). Several other cases are mer tioned in the 
literature, but without full documentation, 
and are not included in Table 1.519! As is 
demonstrated in Table t, it is not necessary 
to fulfill all criteria for inclusion as Jac- 
coud's arthropathy. 


REPORT OF A CASE 


A 72 year old Caucasian male truck driver 
was admitted to Barnes Hospital in July 1972, 
for a general check-up and evaluation of neck 
and foot pain. As a teenager, the patient had a 
mild illness which was called scarlet fever. He 
had no joint symptoms during that illness. Al- 
though he now has profound deformities of the 
hands and feet, he never had symptoms of ac- 
tive arthritis and cannot recall the date of onset 
of his arthropathy. In fact, he had not been very 
aware of his deformities until his physicians ex- 
hibited interest in them. His hands were never 
stiff and he had excellent functior except that 4 
fingers of the left hand were traumatically am- 
putated at the age of 17 years, His finger de- 
formities could be voluntarily reduced without 
pain. For at least 20 years, he noted progres- 
sive deformity and lateral deviation of his toes 
which caused pain on. walking and discomfort 
when wearing shoes. No other family member is 
known to have had rheumatic fever or rheuma- 
toid arthritis. The patient was not receiving any 
chronic medication. 


* From the Mallinckrodt Institute of Radiology, "Vashington University School of Medicine, St. Louis, Missour . 
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CRITERIA FOR DIAGNOSIS 








Historical 


Migratory polyarthritis 
Repetitive attacks of rheumatic fever 
Minimal residual Joint symptoms after resolution 
of rheumatic fever 
4. Insidious and painless onset of joint detormity 
5. Recognition of joint deformity after resolution of 
active polyarthritis and acute rheumatic fever 
Clinical 
1. Moderate to severe valvular heart disease 
. Characteristic joint deformities 
a. Ulnar deviation at metacarpophalanzeal joints 
b. Flexion deformity and/or subluxations at meta- 
carpophalangeal joints 
c. Hyperextensibility of proximal interphalangeal 
joints 
3. Voluntary reducibility of joint deformities, which 
become fixed late in course 
4. Good function of hand and minimal sv mptoma- 
tology 


isd > x 


hw 


Roentgenologic 


1. Documentation of deformities 

No erosions, and insignificant destructive changes 

in relation to severity of the deformity 

. Hook deformities on the palmar-radial surface of 
the metacarpal heads 


12 


m 


Laboratory 


1. Normal ervthrocyte sedimentation rate 


. Negative serologic test of rheumatoid factor 


to 


Physical examination on admission demon- 
strated an elderly Caucasian male in good gen- 
eral health with normal vital signs. A Grade 
1-2/6 decrescendo diastolic murmur was heard, 
but the cardiovascular examination was other- 
wise unremarkable. Range of motion of the neck 
was limited and crepitance was palpated in the 
shoulders and elbows. Examination cf the ex- 
tremities revealed ulnar deviation amd flexion 
deformities with subluxation at the metacarpo- 
phalangeal joints (Fig. 1.7). Hyperextension of 
the phalanges was evident in the right hand. 
The deformities were passively reducible with- 
out pain or crepitus (Fig. 18). The left index, 
middle and ring fingers were absent as well as 
the distal half of the little inger. In addition, 
there were severe bilateral hallux valgus de- 
formities and similar passively reducible sub- 
luxations of the toes (Fig. 2, 4-C). 


Roentgenologic examination demonstrated 
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mild left ventricular enlargement and tortuosity 
of the thoracic aorta. The cervical and thoracic 
spine contained moderate osteoarthritic changes. 
The distal carpal row of each wrist was sub- 
luxed dorsally and proximally (Fig. 3, Æ and B). 
Both first metacarpals were subluxed laterally. 
Hyperextension of the right proximal inter- 
phalangeal joints was present (Fig. 4). The 
proximal phalanges of the right hand were sub- 
luxed volarward at the metacarpophalangeal 
joints. Minimal sclerosis of these joint surfaces 
was the only osseous change identified. Trau- 
matic amputation of the distal two-thirds of the 
left index, middle and ring fingers was demon- 
strated and only the bases of the proximal 
phalanges remained. The left fifth finger was 
amputated just distal to the proximal inter- 
phalangeal joint. 

Similar subluxations (Fig. 5, .4-C), were seen 
roentgenographically in both feet. The prox- 
imal phalanx of the left great toe was com- 
pletely dislocated at the metatarsophalangeal 
joint. Very mild subchondral sclerosis was the 
only osseous change. 

The complete blood cell count was normal 
and the rheumatoid factor and antinuclear anti- 
body determinations were negative. The eryth- 
rocyte sedimentation rate was 4 mm./hr. The 
uric acid determination on the admission auto- 
mated SMA 12/60 was 9.8 mg. per cent, but 
when repeated 2 days later, was only 4.7 mg. 
per cent. The VDRL was reactive, but the FTA- 
ABS was negative. The electrocardiogram was 
normal except for a sinus arrhythmia. 


DISCUSSION 

Jaccoud’s arthritis or chronic postrheu- 
matic-fever arthritis is a svndrome which 
associates a chronic relatively asympto- 
matic severe Joint deformity with preced- 
ing episodes of endocarditis. Its etiology 
and pathophysiology remain unclear. Al- 
though the term arthritis implies an in- 
flammatory process, cardinal signs of in- 
flammation are not a part of this syndrome, 
Its hallmark is severe deformity without 
joint destruction. The term Jaccoud’s arth- 
ritis is a misnomer and should be replaced 
by the term Jaccoud’s arthropathy. 

Because Jaccoud’s arthropathy is usually 
asymptomatic, most cases of this syndrome 
are described at the end stage. This cir- 
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Fic. 1. Right hand. 64) The ulnar deviation and associated joint deformities are (B) easily reduced. 


cumstance limits meaningful interpretation 
and elucidation of pathogenesis. The few 
biopsy specimens obtained indicate that 
the arthropathy is characterized by normal 
synovium and articular surfaces with peri- 
articular (capsular) fibrosis.^? From this 
information, no accurate statement about 
the natural pathophysiologic development 
of the arthropathy can be evolved. It can- 
not be said with any certainty that the 
microscopic periarticular fibrosis demon- 
strated in the end stage arthropathy has 
any responsibility for that arthropathy. 
Jaccoud explained that the arthropathy 
was due to contractures of cords which he 
could palpate in the palmar aponeurosis. 
Other authors suggested that the deform- 
ity was due to ulnar displacement of the ex- 
tensor tendons following joint capsular dis- 
tention,'* The tendons pulled the pha- 
langes obliquely in ulnar deviation, and as 
fibrosis progressed, the deformity became 
permanent. The tension placed on the 
metacarpal heads allegedly remodeled the 
palmar-radial aspect to produce a hook 


"erosor." While this theory is teleologi- 
cally atrractive, there is no proof that this 
sequence of events occurred. Since this 
svndrome is usually identified at the end 
stage. ? chronologic study of the patho- 
geness may never be possible. 

Th- Eterature places undue emphasis on 
the description of Jaccoud’s arthropathy at 
the tme of clinical recognition. It leaves 
the reader with the impression that a 
perioc of time must elapse between the 
episoce of rheumatic fever and the onset of 
joint deformity. However, we feel that 
articular involvement begins in close rela- 
tionship to the rheumatic fever. The de- 
forming process has been active an un- 
known 'ength of time when the physician 
makes tae diagnosis. 

Ou- patient's single episode of mild scar- 
let fe*e- does not fulfill the impressive his- 
toric association of arthropathy with se- 
vere, “ecurrent episodes of rheumatic fever. 
However, the criteria for inclusion as a 
case of postrheumatic fever arthropathy 
were 30€ always clearly fulfilled. Burda and 
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Vic. 2. G4 and B) Both feet. The halkix 
valgus deformity is more severe on the 
left. (C) Right foot. The first me a- 
tarsophalangeal joint dislocation is 
easily and painlessly reduced. 
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Vic. 3. Right hand. (4) The distal carpal row is subluxed dor aly and proximally. The first metacarpal is 
subluxed laterally and the proximal phalanges are subluxed volazward. (B) The deformities are completely 


reduced. The articular cortical surfaces are intact. 


Fic. 4. Right hand. The fingers can be hyperextended 
at the interphalangeal joints. 





Sanders? reported a case with a clinical pic- 
ture sigzesting that rheumatoid arthritis 
and rl eumatic fever occurred in juxtaposi- 
tion. The patient's mother had a weakly 
positive rheumatoid factor of 1:40. Levin's 
patiert aad a very mild episode of rheu- 
matic heart disease, but never had joint 
symptomatology.. Our patient was the 
seconc presentation of a mild rheumatic- 
fever- ike episode without Joint symptom- 
atologwv. Bywaters,? when discussing the 
case ef Ruderman and Abruzzo,” stated 
that Fe had seen and pathologically con. 
firmec a similar arthropathy after pro- 
longec Joint involvement in systemic lupus 
erythenmitosus. 

These situations suggested to us that the 
host response might well be the determin- 
ing fa tor in the production of this arthrop- 
athy. We would not be surprised to rarely 
encounter this arthropathy in cases of pro- 
longec. collagen-vascular disease and in un- 
treated (probably unrecognized) cases of 
very nid rheumatic fever. The distinct 
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lic. ș. Both feet. (4 and B) Bilateral hallix valgus 
deformities with complete lateral dislocation of the 
left first proximal phalanx. Significant destructive 


changes are absent. (C) Right foot. Tie hallux 
valgus deformity is easily and painlessly reduced. 


possibility remains that the arthropathy is 
a result of an unknown modificatior of host 
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response when rheumatoid arthritis and 
rheumatic fever occur concurrently, caus- 
ing an attenuation of the natural history 
of rheumatoid arthritis. 

The most impressive e aspect of this syn- 
drome is its roentgenographic presentation. 
Severe joint deformity with no or minimal 
osseous destruction should suggest Jac- 
coud’s arthropathy. 


SUMMARY 

A patient with Jaccoud’s arthropathy is 
reported and the historical, clinical, roent- 
genologic and laboratory criteria are out- 
lined. 

In addition to Jaccoud’s 
patients, the case 
tabulated. 

The evidence for the current concept of 
its pathogenesis is reviewed and the signif- 
icance of host response is considered. 


and Bywater’s 
reports since 1950 are 


T.W. Staple, M.D. 

Mallinckrodt Institute of Radiology 
Washington University School of Medicine 
sic South Kingshighway Boulevard 

St. Louis, Missouri 63110 
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PACHYDERMOPERIOSTOSIS* 
AN UNUSUAL CAUSE OF FINGER CLUBBING 


By J. H. LAZARUS, M.A., M.B., 


GLASGOW, 


"IUE sign of finger clubbing s not in- 
frequently encountered inclin cal, med- 
ical and surgical practice. There are many 
causes of this condition? and among the 


commoner ones may be cited carcinoma of 


bronchus, chronic bronchiectasis and 
chronic gastrointestinal conditions. [t may 
also occur as a familial condition. 

The appearance of gross finger clubbing 
in an otherwise clinically fit male prompted 
investigation as described below. 


REPORT OF À CASE 


LH. aged 38, was referred to Western Infirm- 
ary, Glasgow for excision of a lipoma in the 
righ t grom and ligation and stripping of right- 
sided varicose veins of 1 year’s duration. He had 
no other specific complaints, There vas a past 
history of scarlet fever at age 6 and one episode 
of rheumatic fever at age g from which there 
had been no sequelae. At the outpatient depart- 
ment he was noted to have clubbiag of the 
fingers and subsequently related that he had 
noticed thickening of his hands bulbous 
thickening of his fingers during adolescence. 


Because of this he was referred for a chest 
roentgenogram which was norma. Subse- 
quently, he stared that his father had similar 
features, Cigarette consumption wes 20-307 


day. At this time the possibility of pachyvdermo- 
periostosis was suggested and he was subse- 
quently investigated further. 
On examination his height was 172 
(s'9"), weight šo kg. His face (Fig. 93) showed 
coarse heavy features as seen in acromegaly. 
However, there was no malocclusion or frontal 
bossing, but the skin of the forehead was 
thickened and greasy. There was marked club- 
bing of the > (Fig. 2) and of the toes with 
joint deformity. Blood pressure 
go mm. Hg; no cardiac abnormality 
was evident. There were no signs o: hvpopi- 
tuitarism and he was clinically euthyroid. 
Roeutgenologie Findings. A subsequent chest 


cm. 


no associated 
was 





* From the Departments of Medicine and Diagnostic Radiology, We 


MRCP} and J. K. GALLOWAY, M.B., 


Cu.B., D. M.R.D. 


SCOTLAND 


roentgenogram I year after the initial examina- 
tion also showed no abnormality. In particular, 
there was no evidence of bronchogenic 
plasm, lung abscess, pleural fibromata or any 
form of chronic lung disease. The hands (Fig. 
3) showed thickening of the soft tissues consis- 
tent with finger clubbing and thickening along 
the whole length of the fi ngers, There was no 
tufting of the terminal phalanges, but 
there was a suggestion of increased cortical 
width a the proximal and middle phalanges 
(Fig. 4). However, estimation of the metacar- 
pal indc 
thickening. 


neo- 


gross ng 





showed no evidence of cortical 
The terminal phalanges of the toes 


56 





i 


Fic. 1. Patient’s face showing coarse heavy features 


with thickening of the skin on the forehead. 


stern Infirmary, Glasgow, G r1 6NT, Scotland. 
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Fic. 2. Marked clubbing and thickening of æl ze fingers in both hands. 


showed evidence of bone overgrowth and tuft- 
mg and there was associated enlargement of 
the soft tissues in the feet (Fig. s, .7 and B). 
Cortical thickening was seen in the tibiae and 
lower ends of fibulae (Fig. 6,.7 and B). Marked 
ragged periosteal new bone formation was also 
seen at these sites and on the medial aspect of 
the upper tibial shafts. Similar changes were 
seen in both radii and ulnae (Fig. 7) and soft 
tissue thickening was evident in all the limbs. 
The skull roentgenogram showed no abnormal- 
aty and the pituitary fossa was considered to be 
normal. The skin thickness of the left forearm 
was measured® and the mean of 2 measurements 
at 1.5 mm. was normal. In view of these roent- 
genologic findings a diagnosis of pachydermo- 
periostosis (PP) was made. 

Laboratory Findings. Vhe following were 
within normal limits: erythrocyte sedimenta- 
i rate (Westergren), hemoglobin, white 








tion 
blood cell count, urea and electrolytes; serum 
cholesterol was 236 mg. per too ml. Plasma 
proteins and electrophoresis were within normal 
limits, PBI was 6.0 ug. per cent, thyroid up- 





Fig. 3. set tissue thickening affecting all the fingers; 
no evidence of tufting in the terminal phalanges. 
Simia changes in the left hand. 
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Vic. 4. Slight cortical thickening of the proximal 


phalanges of the index, middle fingers ard second 
metacarpal. 


take of I™ ar 23 hr. was 17.9 per cent and 
plasma inorganic iodine was 0.26 ug. 100 ml. 
(normal o.o8-—6 pg. too ml). The basal level 
of plasma thyroid stimulating hormon: (TSH) 
was 0.3 uU, ml. and this rose to 7.7 ul "ml. 
after stimulation with thyrotropin releasing 
hormone. The precipitin test for artithyro- 
globulin antibodies was negative. Serum cal- 
cium was 9.7 mg. per cent, phosphorus 3.4 mg. 
per cent, alkaline phosphatase 5.5 Kise Arm- 
strong units, 100 ml. The phosphate excretion 
index!? was normal at —o.04. Bone devsity, as 
measured by the standardized | al iminum 
equivalent! was high normal—in the gzth per- 
centile for his age and sex. Plasma 1:-OHCS 
were normal with a normal diurnal rhythm 
(a.m. 15 ug. per cent, p.m. 9 ug. per ceat), Uri- 
nary 17 hydroxycorticoids and oxogeaic ster- 
olds were also within normal limits. 
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The response of plasma cortisol and growth 
hormone (GH) to insulin induced hvpoglv- 
cena was assessed. An adequate response was 
obtained, the blood sugar falling below 40 mg. 
per cent, plasma cortisol rising from 18 ug. per 
cent to 32 ug. per cent and GH to too ng. ml. 
Fasting plasma growth hormone was 18 ng. ml. 
and was suppressed to 13 ng. ml. 23 hr. after 
an oral dose of so gm. glucose. The glucose 
tolerance curve was normal. Total urinary 
gonadotrophins were 10 H.M.G. Units; 24 hr. 
(normal range §-23 H.M.G. Units. 24 hr). 


DISCUSSION 

The clinical features of pachydermo- 
periostosis have been reviewed!" and con- 
sist of insidious development during ad- 
olescence of thickening of the fingers and 
toes, clubbing of the terminal phalanges, 
enlargement of the hands and feet and 
cylindrical thickening of the legs and fore- 
arms. There is progressive coarseness of 
the facial features and greasiness of the 
skin associated with sebaceous gland over- 
activity, acne and hyperhydrosis. The 
condition of hereditary clubbing without 
the other changes mentioned above may 
represent an incompletely expressed form 
of pachydermoperiostosis.!! 

The diagnosis of the condition was sug- 
gested in this case by observing charac- 
teristic roentgenologic features of hyper- 
trophic osteoarthropathy. These included 
the demonstration of symmetric periosteal 
new bone formation in the presence of 
clubbing. The type of periosteal reaction 
was of long standing and did not show the 
typical "lavered" appearance seen in pul. 
monary osteoarthropathy. Although there 
had been superficial varicose veins on one 
leg there was no evidence of varicose veins 
or ulceration in the other limb. A similar 
type of periosteal new bone formation is 
also seen in thyroid acropachy but here 
the metacarpals and metatarsals are more 
commonly affected than the long bones." 
New bone formation is also seen in elderly 
patients with periarteritis nodosa, usually 
affecting the mid third of the tibia and 
fibula, occasionally the metatarsals and 
associated with soft tissue swelling? There 
was no evidence of periarteritis nodosa in 
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Fic. s. G£ and B) Tufting of the terminal phalanges of the 1st, 2nd and ard toes 
on both sides with soft tissue thickening. 


our patient. Despite the fact chat objec- 
tive measurements of skin thickness and 
bone density were at the upper limit of 
normal, it was felt that the diagnosis of 
pachvdermoperiostosis was substantiated 
in this case by the presence of gross finger 
clubbing, the facial features, roentgeno- 
logic evidence of hypertrophic arthropathy 
(with evidence of bone thickening), in the 
presence of a normal chest roentgenogram 
on 2 occasions, and normal plasma growth 
hormone levels. 

The initial presentation of our patient 
with gross clubbing of the fingers required 
differentiation from hypertrophic pul- 
monary osteoarthropathy (HPOA). This 
distinction is most important, as has been 
previously emphasized,’ in order that the 
patient can be reassured that there is no 
sinister cause related to the idiopathic con- 
dition. In HPOA the age of onset is gen- 
erally later than in PP and the rate of de- 
velopment is faster. The changes in the 


extremities, being more acute, are more 
painful chan in PP. The main differentiating 
feature, however, rests on the exclusion cf 
neoplastic or suppurative chest disease ia 
PP. Aithough the clinical characteristics 
may be identical, the physiologic changes 
in PP aad HPOA may differ. For example, 
there is an increased peripheral blood 
flow in HPOA? but Rimoin!! reported re- 
duction in peripheral blood flow in 2 male 
Negro cousins with PP. 

The etiology of pachydermoperiostosis 
is not <aown. A familial incidence has been 
observed in more than half the cases re- 
ported. E. Rimoin!! found roentgenographic 
eviderce of periostosis in 63 per cent (11 
cases) of otherwise unaffected first degree 
relatives of his 2 cases and concluded that 
the condition was transmitted by an autc- 
somal dominant gene with variable expres- 
sivitv anc predilection for males. In our 
case tae father would appear to have had 
the condition, but it has not been possible 
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Fic. 6. C4 and B) Coarse periosteal new bene formation affecting the interosseous borders of the distal shafts 
of the right and left tibia and Abuls. Similar less marked changes involve the medial malleoli. 


to examine the patient's relatives roent- 
genologically. 

Although endocrine abnormalit es have 
been suggested as an etiologic factor, no 
definitive studies of endocrine "unction 
have previously been reported in cases of 
pachydermoperiostosis. [n our case we 
have demonstrated no endocrine abnor- 
malhity. In particular, the fasting plasma 
growth hormone level while near the upper 
li 


mit of normal was satisfactory sup- 
pressed with glucose. We believe these 


values to be the first pituitary hormone 
levels reported in this condition and to- 
gether with a normal pituitary response to 
a hypothalamic releasing hormone (FRH) 
would indicate that there is no abnormal- 
ity in the hypothalamic pituita-v axis. 


Törnblom ef al., reporting 6 cases of the 
disease, noted a significant hvpoatremia 
with maintenance of urinary sodium out- 
put and occasional increased daily urinary 
aldosterone, This has not been confirmed 
in other reports and the serum electrolytes 
in the present case were normal, 

The prognosis of patients with pachvder- 
moperiostosis 1s good. In most patients the 
condition arrests after adolescence, leaving 
a variable degree of deformity. In others, 
the condition. worsens resulting in gross 
bone deformity and severe svymptomatol- 
ogv related to sweating and increase in 
skin thickness (cutis verticis gvrata). The 
occurrence of marrow failure, mvelofibrosis 
and splenomegaly in 2 brothers described 
by Metz and Dowell’ suggests that extra- 





fic. 7. Periosteal new bone formation involving the 


distal shafts of the left radius on the interosseous 
border. Similar changes are present on the op- 
posite side. 


medullary hemopoiesis could develop as 
partial compensation for 
normal bone marrow tissue. 


SUMMARY 

A case of pachydermoperiostosis (idio- 
oathic hypertrophic osteoarthropathy), is 
lescribed in a 38 year old male. 

The diagnosis was made roentgeno- 
logically by noting the presence e of perios- 
real new bone formation in the shafts of 
the tibia, fibula, radius and ulna and to a 
lesser extent in the metacarpals, meta- 
carsals and phalanges of the hands and 
feet; there was associated clubbing in the 
absence of anv clinical cause. 

Acromegaly was excluded by the pres- 
ence of normal values of plasma growth 
hormone and the hypothalamic pituitary 
axis was Intact. 

It is suggested that the etiology 
related to endocrine factors. 

The prognosis is discussed. 
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TOXOPACHYOSTEOSE DIAPHYSAIRE 
TIBIOPERONIERE* 
WEISMANN-NETTER SYNDROME 


By S. MANUCHEHR ALAVI, M.D., aud THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


INCE our description of 2 pat ents with 

toxopachyostéose diaphysat-e tibio- 
péronicre (Weismann-Netter. syndrome), 
we have encountered an additional case 
which we consider worthy of report since 
the entity is so infrequently seen and is 
still not generally known. 

Weismann-Netter syndrome 5 a form 
of nonprogressive anterior bowiag of the 
tibia and fibula which clinically simulates 

















the saber shin of congenital svphilis, but is 
readily distinguishable roentgenologicallv. 


REPORT OF A CASE 


A.H. is a 93 year old black male who was ad- 
mitted to U.Va. Hospital for investigation of 
hematuria. 

During the examination he was noted to have 
anterior bowing of both legs (Fig. 1, Z and B). 
No calvarial abnormality was noted. His in- 





Vic. 1. Gfand B) Daarfism with anterior bowing of legs is noted. 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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Fie. 2. C4 and B) Roentgenograms of forearms show 
slight bowing of the radi. 








3. Skull roentgenogram reveals no abnormality. 


Fic. 


''oxopachvostéose Diaphysaire TVibiopéroniére 








Fic. 4. Roentgenogram of pelvis shows 
no abnormality. 


tellige ce was normal and no relationship to the 
2 prevaously reported cases was elicited. The 
integu nent and the soft tissues were felt to be 
norma. 

The laboratory studies revealed a hematocrit 
of 3o oer cent and the urinalysis showed 1+ 
album nuria and many bacteria. VDRL was 
negati e. 

Roc sizenveraphic Findings: The forearms 
showed bowing of radii (Fig. 2, 7 and B). The 
skull howed no abnormalities (Fig. 3). The 
pelvis showed rather squared iliac wings (Fig. 
4). The tibiae and fibulae were shortened and 
showel anterior bowing with posterior cortical 
thickening (Fig. 5, 4D), which he stated had 
been »resent from childhood. Tae trabeculae 
were iregular and coarse in the midshaft. 

DISCUSSION 

'l'ozopachvostéose  diaphysaire tibi- 
péron ère had been described in the French 
litera ure as early as 1956.7 We found only 
one reference in the English language lit- 
eratu-e before 1970.? Two cases were de- 
scribed by Keats and Alavi‘ in 1970, in pa- 
tients who were not related. 

The common denominators in the 2 pa- 
tients and the present case are the shorter- 
ing o stature and the anterior bowing of 
the tioiae and fibulae. The patients were all 
accidentally discovered when admitted fer 
other reasons. The present patient did nct 
have dural calcification as seen in the 
previous cases,’ 
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Vic. 5. G£-D) Roentgenograms o: the legs show anterior bowing of the tibia and fibula with 
posterior cortical thickeaing. The trabeculae appear coarse and irregular. 


The anterior tibial bowing in 
tients should not be mistaken tor saber 
shin of syphilis, since none of the other 
stigmata of svphilis are present. The de- 
formity of Weismann-Netter syndrome is 
due to anterior bowing of the shat: and not 
to anterior accretion as seen in syphilis. 
The bilateralitv is a constant finding. The 
mental retardation, dural calefication, 
and deformities of the radius are not con. 
stant findings. Our present case ^s an ex- 
ample of normal mentation as opposed to 
subnormal in the previous cases. 

No mode of inheritance has been found 
in this patient’s history. The disease was 
discovered very late in life in all our pa- 
tients. There has been no evidence of blood 
relationship between the present patient 
and the 2 previously reported cases 


these pa- 


SUMMARY 

A third case of toxopachvostéose dia- 
physaire tibiopéroniére is reported. The 
main finding was anterior bowing of both 
lower extremities at the tibia and fibula 
with normal intelligence. 

A new name for the disease "dwarfism 
with congenital anterior bowing of the 
leg" is thought to be a better term than 
"toxopachvostéose — diaphwsaire tibio- 
péronière.” 
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MANDARIN FEET 


By M. E. MOTTRAM, M.D., and 1. ROGER PYLE, M.B., FER. 


SAN FRANCISCO, CALIFORNIA 


E though San Francisco has the 

largest Chinese population cutside the 
cities of Asia, there are only a few elderly 
women remaining here with Mandarin 
Feet. They can hobble around with dif- 
ficulty and wear special shoes which have 
a wooden heel or platform whic. supports 
the body weight. There is a “pocket” for 
the toes made out of leather or «loth. 

The practice of binding was instituted in 
China about 1,000 to 1,200 years ago, The 
origins of the custom are obscure. Lin 
Yutang in his book "My Country and My 
People” indicates that it represen-ed beauty 
and was a love fetish. Others nave con- 
sidered it a sign of wealth, althou zh in rural 
areas the feet were also bound, so that this 
was not the prime consideratior. Perhaps 
the most useful contribution to the psycho- 
social implications of feet binding is given 
by Chan.! Dr. Chan considers manv of the 
alternative theories of the origins of the 
practice and concludes that, although it 
was associated mainly with wealth and 
leisure, its aim was unmistakally to en- 
hance the sexual attractiveness of the 
woman. The earliest foot binding was 
practiced by the dancers and courtesans 
at the court in order to make their feet 
appear more dainty and small. However, 
the exaggerated motion of the hips brought 
about by walking with this deformity was 
apparently much appreciated by the male 
sex, and the practice became imitated by 
the ladies of the court themselves. In the 
centuries that followed, China was swept 
by what amounted to a national foot fetish. 
The practice led to seclusion and limited 
activity of these women for huadreds of 
years, Many edicts were issued in an at- 
tempt to abolish binding, but it continued 
until 1911, when it was declared i legal and 
the practice is now obsolete. 

Į quote from a pamphlet pub ished by 
the Woman's Foreign Missionar« Society? 


= 


J 


regarding the practice of binding: 

“The appliances for binding include no iron 
or wooden shoe. Only long strips of firm, flexible 
cloth are used. The bandages used in misshap- 
ing the feet are woven in small hand looms, and 
are about two inches wide and ten feet long. 
One end of the bandage is laid on the inside of 
the instep; thence it is carried over the four 
small toes, drawing them down upon the sole; 
then it passes under the foot, over the instep, 
and around the heel, drawing the heel and toe 
nearer together, making a bulge on the instep 
and a deep niche in the sole underneath; thence 
it follows its former course until the bandage is 
all applied, and the last end is sewed down 
firmly on the underlying cloth. 

"Once a month, or oftener, the feet, with the 
bandages upon them, are put into a bucket of 
hot water and soaked. Then the bandages are 
removed, the dead skin is rubbed o8, the foot is 
kneaded more fully into the desired shape, pul- 
verized alum is laid on, and clean bandages 
quickly affixed. If the bandages are long left off, 
the blood again circulates in the feet, and the 
rebinding is very painful. The pain is least when 
the feet are so firmly and so constantly bound 
as to be benumbed by the pressure of the 
bandages. 

“Tt not unfrequently happens that the flesh 
becomes putrescent during the process of bind- 
ing, and portions slough off from the sole. 
Sometimes a toe or more drops off. In this case 
the feet are much smaller than they could else 
be made, and elegance is secured at the cost of 
months of suffering. The dolor ordinarily con- 
tinues about a year, then gradually diminishes, 
till at the end of two vears the feet are dead and 
painless.” 





L. Miltner? further describes a process of 
binding in 2 stages. First the four outer 
toes were flexed upon the sole and the 
metatarsals firmly pressed together. After 
each molding the bandages were tightly 
applied. Walking helped to restore circula- 
tion. Following this stage, which was about 
à year in duration, the foot was manipu- 
lated so that the forefoot was plantar 
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flexed and held in position with figure of 
eight bandages. This second stage often 
lasted 2 to 3 years. After several vears the 
feet were said to be “painless,” but band. 
ages were usually required because the 
unbound feet would become painful due to 
strain and soft tissue swelling. During 
binding the pain was considerable and 
often the child could only move about by 
putting the knees on 2 stools and shifting 
weight so that the feet were not used. 

The appearance of the bound feet can 
be judged from the roentgenograms shown 
in Figures 1 and 2. The phalanges and meta- 
tarsals are grossly misshaped; many of 
the phalanges are rotated, subluxed and/or 
eroded. The longitudinal arch is extremely 
high and short and the tarsal bones are con- 
sequently moulded. There are flexion de- 
formities of the toes and the great toe is also 
rotated. There is associated so't tissue 
atrophy of the foot and of the lower leg. 

The degree of deformity, of course, de- 
pends upon the age at which binding was 
initiated, on the skill and perseverance of 
the binder and the cooperatior of the 
voung girl, 

The fact that manv of the cases seen in 
San Francisco at the present time are only 
partially deformed, however, suggests that 
many women were quite ready to discon- 
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kis. n Lateral roentgenogram of a fully 
developed foot. 





tinue bending their feet when it became 
socially acceptable to do so. 


SUMMARY 


A bret outline of the origins and meth- 
ods of zhe production of acquired deformi- 
ties of the foot practiced in China and 
known as Mandarin Feet is described. 

Roes:genograms of a fully deformed 
foot ar» presented. 
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RELIABILITY OF SKELETAL AGE ASSESSMENTS* 


By G. FRANK JOHNSON, M.D.,t JOHN P. DORST, M.D,1 
JERALD P. KUHN, M.D,$ ALEX F. ROCHE, M.D.,) 
and GAIL H. DAVILA, B.A.€ 
DAYTON AND YELLOW SPRINGS, OHIO 


ESPITE the frequency with which 

pediatric radiologists and research 
workers assess skeletal age, little is known 
of the reliability of these assessments. The 
term "reliability" includes the rep/icability 
of assessments repeated by the same ob- 
server (intraobserver differences); addi- 
tionally, it refers to comparability, as mea- 
sured by the differences between skeletal 
ages assigned to the same roentgenograms 
by ditferent observers (interobserver dif- 
ferences). Mean absolute intraobserver 
differences* are about 0.25 vears for ex- 
perienced research workers.1788 5118 Re- 
ported mean absolute interobserver dif- 
ferences for experienced research workers 
range from 0.1 to 0.34 years. ?.4 9 ^ All 
these studies except that of Acheson ef al! 
were based on roentgenograms of "normal" 
children. 

The aim of the present investigation was 
to establish the levels of reliability (rep- 
licability and comparability) for assess- 
ments of skeletal age by a few pediatric 
radiologists and research workers. The 
patients whose roentgenograms were as- 
sessed needed these assessments for clinical 
reasons. Reliability data for pediatric ra- 
diologists have not been reported previ- 
ously and little information is available 
concerning differences between assess- 
ments by research workers. 


MATERIAL AND METHOD 


Fifty roentgenograms of the left hand- 
wrist were used; 44 of these were all the 


* The absolute differences are the differences disregarding the 
signs, 


bone age studies requested in a children’s 
hospital during a 5 month period. The re- 
maining 6 roentgenograms were earlier 
ones of the same patients. These were in- 
cluded because, in accordance with the 
normal practice of the hospital, they would 
have been assessed during the same period 
as the 44 roentgenograms. 

The children were aged 0.5 to 17.8 years 
with mean ages of 5.4 vears for the boys 
(n= 28) and 7.4 years for the girls (n = 22). 
These children ditfered in the reasons for 
which clinicians requested assessments. 
There are slight differences between pairs 
of observers in the number of assessments 
compared. Some of the assessors con- 
sidered that meaningful ages could not be 
assigned to one roentgenogram of a boy 
with Conradi’s disease. One pediatric ra- 
diologist commented about this roentgeno- 
gram: "In my experience, it is not possible 
to accurately determine skeletal matura- 
tion in a case of bone dysplasia. I cannot 
grade this case without just guessing." 
With the exception of this roentgenogram, 
each was assessed twice, without reference 
to other assessments, bv each of 4 ex- 
perienced assessors, with a delay of at least 
7 days between assessments. Three of these 
assessors were pediatric radiologists (PR 1, 
PR2, PR3); 2 were research workers 
(RWi, RW2). It should be noted that 
some of the variabilitv in sample sizes, be- 
tween comparisons, is due to roentgeno- 
grams being assessed as "mature" without 
a skeletal age (vears) being assigned. 

A methodologic protocol was circulated, 
but an attempt was not made to stan- 
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dardize the methods of assessment; the 
aim of the study was to analyze current 
levels of reliability. The roentgenograms 
of younger children, 7.e., up to the skeletal 
ages of 3.5 years (boys) or 2.5 years (girls), 
were assessed using the data of Garn 
ei al? by all except PR3, who used the 
Greulich and Pyle atlas’ for all roentgeno- 
grams. Garn ef al? determined the age-at- 
appearance percentiles for 73 postnatal 
ossification centers including 29 in the 
hand-wrist. Also they determined the 20 
centers having greatest communality, 
which included 11 hand centers in boys and 
13 hand centers in girls but no wrist centers. 
The other centers with the greatest com- 
munalitv were the patella, metatarsals and 
feot phalanges. 

The assessment of skeletal age from hand 
roentgenograms, using the Garn e a/. data, 
can be done using only those centers with 
high communality (the procedure followed 
by the pediatric radiologists) or using all 
zy hand-wrist centers (the procedure fol- 
lewed bv the 2 research workers;. For the 
centers thev used, each identihed the 
earliest of these centers, in the usual se- 
quence, that was not ossified and the latest 
ia the sequence that was ossified. The sex- 
appropriate median ages at onset of os- 
sification of these centers were recorded as 
a guide to the range of maturity. Irrespec- 
tve of whether some or all bones were 
used, the midpoint of the hand-wrist range 
has been emploved in the present analvses, 
unless (as occurred with a few roentgeno- 
grams) the assessor recorded his preference 
that another single value be used to in- 
dicate the general level of maturity. This 
method was considered useful in assessing 
the maturity of many of the present pa- 
tients; In others, foot and knee roentgeno- 
grams would have provided important ad- 
ditional information. Although, in their 
usual clinical practice, the pediatric radiol- 
cgists mav have assessed other areas in 
some of the patients, the present inves- 
tigation was based entirely on hand-wrist 
roentgenograms. 

At later ages, the Greulich and Pyle 
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atlas? was used. Each assessor applied it by 
an over-all method with subjective weight- 
ing or z veraging to obtain a single skeletal 
age for each hand-wrist area. In making 
the over-all assessments, the roentgeno- 
gram æ a whole was compared with the 
sex-appropriate atlas standards and, when 
appropriate, skeletal ages were interpolated 
betweea those assigned to the standards. 
The assessor took into account the general 
level o: variability to obtain a single age, 
but thes was not calculated mathemat- 
ically. Ar voung ages, this atlas was used 
in addon to the tables of Garn et al. by 
RW: and RW2 and instead of the tables 
by PR. Additionally, the research workers 
made Fone-specific Greulich and Pyle as- 
sessmea:s interpolating between the atlas 
standa cs, to the nearest 3 months, when 
this wes considered desirable. These were 
made zx essentially the same way as the 
over-al. assessments, but an age was re- 
corded for each bone that was ossified. The 
arithmetic mean of these bone-specific 
skeleta ages was recorded as the hand- 
wrist sseletal age. PR 3 used a similar pro- 
cedure when assessing 5 roentgenograms in 
which he considered that there was an 
unusuclly large spread of bone-specific ma- 
turity evels. Only PR1 knew the presump- 
tive ckagnoses; all knew the sex and 
chron@egic age of each child. 


FINDINGS 
REPLICABILITY 

The means and standard deviations for 
the abselute differences between repeated 
assessments by the same observer (in- 
traobserver differences) varied consider- 
ably among assessors and among methods 
(Table 9. 

Almost all the roentgenograms were as- 
sessed twice by each observer using the 
Greuli-b and Pyle over-all method except 
that PRi and PR2 assessed fewer because 
they used the method of Garn ef al. in 

children. These mean intraob- 
differences (Greulich and Pyle, 
ranged from 0.15 to O.41 years 


younger 
server 
overal 
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among the pediatric radiologists and were 
0.17 and 0.27 years for the 2 research 
workers. The possibility that the differences 
between these means were influenced by 
variations in the sample sizes and the age 
ranges of the roentgenograms assessed by 
different observers was tested by analyzing 
data trom the 25 roentgenograms of older 
children assessed by all 5 observers using 
the Greulich and Pyle over-all method. 
For this subset of roentgenogrims, the 
mean absolute intraobserver d ferences 
for the pediatric radiologists ran zed from 
0.18 to 0.48 vears; those for KW'i and 
RW2 were 0.23 and 0.34 years, respec- 
tively, 

The research workers also made re- 
peated assessments of each roentgenogram, 
using the Greulich and Pyle bon--specific 
method. The mean intraobserver dif. 
ferences between repeated assessments by 
this method and repeated assessrients by 
the Greulich and Pyle over-all method were 
similar for RWi; those for the bone- 
specific method were considerably smaller 
for RW2. The method of Garn er al? was 
used to assess about 20 younger children. 
All the mean intraobserver differer ces were 
small and those of RWi and R'V2 were 
very close to zero. 

Mean relative intraobserver differences 
(including the sign) were close te zero by 
all methods. This is in agreement with 
reports that systematic differemces be- 


tween first and second assessments by the 
same observers do not occur. 


COMPARABILITY 

This was analyzed from absolute inter- 
observer differences between the skeletal 
ages assigned at the first assessment of 
each roentgenogram by each observer 
(Table 11). Using the Greulich and Pyle 
over-all method, the mean differences 
between pairs of pediatric radiologists 
were 0.47 to 0.67 years; those between 
pediatric radiologists and research workers 
ranged from 0.39 to 0.84 years. The cor- 
responding differences between the 2 re- 
search workers were 0.39 vears (over-all 
Greulich and Pyle method) and 0.26 vears 
bone-specific Greulich and Pyle method. 
The standard deviations of these means 
were about 0.4 and 0.7 years for the over- 
all method (pediatric radiologists and re- 
search workers) and 0.28 vears for the 
bone-specific method (research workers). 
Mean absolute interobserver differences 
were calculated using data from the roent- 
genograms of older children that all had 
been assessed by the over-all Greulich and 
Pyle method. These differences tended to 
be larger than the corresponding ones for 
the whole sample. 

The mean interobserver differences be- 
tween assessments of the younger children 
by the method of Garn e£ al* were about 
0.25 years between the pediatric radiol- 
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ABSOLUTE INTEROBSERVER DIFFERENCES IN SKELETAL AGE ASSESSMENTS 
(YEARS) 
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ogists and between 2 of the pediatric ra- 
diologists (PR:, PR2) and the research 
workers. The mean difference between the 
research workers was 0.07 years. 

Mean absolute interobserver differences 
indicate the size of the variations between 
independent assessments by pairs of ob- 
servers but, because thev exclude the direc- 
tions of these differences, they cannot dem- 
onstrate possible systematic trends in 
these differences. Mean relative interob- 
server differences (including the signs of 
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the differences) were calculated to analyze 
this aspect. For Greulich and Pyle (over- 
all) skeletal ages (Table 111) these differ- 
ences demonstrated that PR3 tended to 
assign more advanced skeletal ages than 
the otrer pediatric radiologists and that 
each o the pediatric radiologists tended to 
assign more advanced skeletal ages than 
the research workers. The mean differ- 
ence m level between the skeletal ages 
(over-.B and bone-specific Greulich and 
Pyle) assigned by the 2 research workers 
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was close to zero. Within the same pairs 
of observers, the mean relative inter. 
observer differences were larger for the 25 
roentgenograms of older children than for 
the whole sample. As expected, for all pairs 
of observers, the mean differences in the 
levels of skeletal ages assessed bv the 
method of Garn e a£? were small. 


METHOD EFFECTS 

Differences between the levels of the 
skeletal ages assigned may occur not only 
among observers but among methods. In 
the present investigation, each pediatric 
radiologist used one method to assess each 
roentgenogram, but the research workers 
used 3 methods for young children and 2 
methods for the older children. The mean 
absolute and relative differences between 
assessments by different methods were cal- 
culated for each research worker (Table 
tv). The mean absolute intraobserver dif- 
ferences, between assessments by different 


methods by RWi1 and RW2, varied from 
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O.25 to O.47 years. They were larger for 
comparisons between the over-all and bone- 
specific Greulich and Pyle methods than for 
comparisons between these ages and those 
obtained by the method of Garn eż al. The 
magnitude of these differences may reflect 
the fact that only this set of comparisons 
included data from older children. The 
mean relative differences between assess- 
ments of younger children by either of the 
Greulich and Pyle methods and that of 
Garn e£ al. were close to zero, Assessments 
of the total sample by RW: and RW», 
using the bone-specific method of Greulich 
and Pyle, tended to beabouto.2 years more 
advanced than those by the over-all 
method. 


RANGES OF BONE-SPECIFIC AGES WITHIN 
INDIVIDUAL ROENTGENOGRAMS 
The assessments of RW1 and RW2 pro- 
vided estimates of the ranges of bone skele- 
tal ages for each roentgenogram. In addi- 
tion, PR3 made bone-specific assessments 
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ef § roentgenograms in which he considered 
that the ranges of skeletal maturity were 
unusually large. All the ranges recorded by 
RW1 and RW2 for these 5 roentgenograms 
were smaller than those recorded by PR3. 
Nevertheless, the ditferences between the 
mean skeletal ages (RW1 or RW2 v. PR3) 
did not exceed 0.7 years. These roentgeno- 
grams had been selected by PR3 because he 
considered that the ranges were unusually 
large. Consequently, data derived from 
them do not allow the conclusion that he 
would have recorded a wider range for 
ether roentgenograms if he had assessed 
them by the bone-specific Greulich and 
Pyle method. 

Review of the $ roentgenograms for 
which the assessments were least reliable 
showed that neither roentgenographic fac- 
(rs (exposure, positioning), sex, chrono- 
'ogic age, nor the difference between chron- 
ologic age and skeletal age was responsible. 
ín each roentgenogram, however, there was 
a wide disparity between the skeletal ma- 
curity levels of the carpals and the short 
bones. 






DISCUSSION 


The present investigation has provided 
data concerning the reliability of skeletal 
maturity assessments in children for whom 
these were indicated. In general, the levels 
of reliability were good, considering that 
the assessors had different backgrounds, 
that the roentgenograms were of patients 
under pediatric care, and that most of the 
atlas standards are 1 year apart. It must be 
stressed that the assessment of skeletal age 
is a subjective technique and that high 
levels of reliability, either. within or be- 
tween observers, do not necessarily show 
that correct skeletal ages were assigned. 
For the whole sample, the mean absolute 
intraobserver differences (Greulich and 
Pyle, over-all method) were similar for each 
assessor and approximated those reported 
by others.i-#-% 88.14.16 Tn the older children, 
the mean absolute intraobserver differences 
were larger for the research workers than 
for the pediatric radiologists. When the 
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method of Garn e al. was used to assess the 
younger children, the mean absolute intra- 
observer differences were very small. 

The mean absolute interobserver dif- 
ferences for the research workers were simi- 
lar to those reported previously ;!?:* 92.5 
they we-e smaller than those between pairs 
of pediitric radiologists or between pairs 
including a pediatric radiologist and a re- 
search worker. Correspondingly, when the 
method of Garn ef al. was used, the differ- 
ences between the assessments by pairs of 
observes including 1 or 2 pediatric radiol- 
ogists were greater than those between the 
pair of research workers. 

There were only small mean relative dif- 
ferences between repeated assessments by 
the same observers. However, there were 
differences between observers in the rela- 
tive levels of the skeletal ages assigned. 
When using the Greulich and Pyle over-al! 
method. one pediatric radiologist (PR3; 
tended to assign more advanced skeleta! 
ages thin the others and each pediatric 
radiolecist tended to assign more advanced 
ages than the research workers. For PR3, 
these d fferences may reflect his tendency 
to place very little emphasis on the carpa! 
bones. "here were only small mean relative 
differenzes between assessments by the re- 
search workers, when both of them used 
either the Greulich and Pyle over-all 
method, the Greulich and Pyle bone-specif- 
ic metaod or the method of Garn e al. The 
high level of comparability between the re- 
search workers presumably reflects the fac 
that eazh received identical training. The 
differences in level may not be of major 
importance in radiographic practice. A 
pediatre radiologist may satisfactorily 
monito> progress in skeletal maturation and 
may sctisfactorily identify skeletally ad- 
vanced and skeletally retarded patients 
even though his assessments tend to be 
slightiv high. 

The present data indicated that assess- 
ments were less reliable in older than in 
vounge- children. Some have claimed that 
levels of reliability are not influenced bv 
chronologic age,"" but Roche e a/4 re- 
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ported lower reliability at 10 years than at 
5 or1§ years. The present data are in agree- 
ment with an earlier report? that large 
ranges of skeletal maturity levels within 
individual hand-wrists were associated 
with reduced reliability of the ove--all, but 
not the bone.specific, Gruelich and Pyle 
methods. 

The data show the importance of meth- 
odologic factors. The mean absolute intra- 
observer differences for the research work- 
ers, when using alternative methods, varied 
from 0.25 to 0.47 years. These di Terences 
were particularly large when data rom the 
over-all and bone-specific Greulich and Pyle 
methods were compared. Furthermore, 
assessments by the bone-specific method 
tended to be more advanced than -hose by 
the over-all method. The decisicn as to 
which method is best should be determined 
partly by the ease of training and applica- 
tion, but more importantly by reliability 
and proven usefulness. 

Those who assess skeletal maturity can 
readily determine their reliability (intra. 
observer differences) by repeating assess- 
ments after suitable intervals. If a pediatric 
radiologist wishes to estimate his sompar- 
ability (absolute and relative interobserver 
differences) he requires the cooperation of 
a colleague who would reassess a semple of 
roentgenograms, This has been facilitated 
by improvements in roentgenographic 
copying, but it still requires consderable 
effort. It is not done often-—perlaps be- 
cause it is difficult to identify a willing col- 
league whose assessments can be regarded 
as "standards" that one should attempt to 
match. It is suggested that the reliability 
of skeletal age assessments, for the pro- 
fession as a whole, would be imp-oved if 
copies of roentgenograms, together with 
the skeletal ages assigned to them by ex- 
perienced observers, were readily available. 
The way in which such copies should be 
used has been described in detail. 

This analysis was based on a re: sonable 
sample of children for whom consecutive 
assessments of skeletal age had been re- 
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quested by pediatricians; probably thev 
could be applied to similar groups of chil- 
dren. It would, however, be unwise to con- 
clude that the present findings from assess- 
ments by s observers should be generalized 
to other pediatric radiologists or research 
workers. 


SUMMARY 


An analysis has been made of repeated 
skeletal age assessments of £o hand-wrist 
roentgenograms by $ observers. These as- 
sessments by pediatric radiologists and re- 
search workers were made using the tables 
of Garn and his co-workers? for younger 
patients and the Greulich and Pyle atlas 
for older patients. 

The replicability of assessments by the 
pediatric radiologists and the research 
workers, when using the Greulich and Pyle 
atlas, was similar to that reported by other 
experienced assessors and was better at 
younger than at older ages. The ditferences 
between observers were larger for pairs in- 
cluding pediatric radiologists than for the 
pair of research workers. These differences 
tended to be smaller when the method of 
Garn ef al was used. 

The ditferences between repeated assess- 
ments by the research workers were smaller 
when the Greulich and Pvle atlas was used 
to make bone-specific assessments than 
when it was used to make over-all assess- 
ments. Data from patients in whom the 
differences between observers were large 
indicate that the range of maturity levels 
within a hand-wrist area influences reli- 
ability with the over-all Greulich and Pvle 
method, but not the bone-specific Greulich 
and Pvle method. Furthermore, assess. 
ments by the over-all method tended to be 
about 2 months in advance of those made 
by the bone-specific method. In the young- 
er patients, there were no important mean 
differences between the levels assigned de- 
pending on the method used. When using 
the Greulich and Pyle atlas, there was a 
slight tendency for the pediatric radiol- 
ogists to assign more advanced skeletal 
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ages than the research workers, and this 
tendency was more marked in older pa- 
tients. 

Each assessor should know his approxi- 


mate reliability; 


the way in which this can 


be determined 1s discussed. 


F. Roche, M.D. 


The Fels Research Institute 
300 Livermore Street 
Yellow Springs, Ohio 45387 
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INTRACSSEOUS GANGLION* 


By FRIEDA FELDMAN, M.D.t and AUSTIN JOHNSTON, M.D.i 
NEW YORK, NEW YORK 


A THOUGH soft tissue ganglia are 

commonly encountered, wich occa- 
sional superficial erosion and frequent 
close proximity to bone, their intraosseous 
counterparts have been rarely recorded. 
This apparent rarity may be parvially as- 
cribed to confusion in terminology, as well 
as to unfamiliarity with an entity which 
has been variously labeled “synovial, 
bursal or degenerative cystic.” 

Soft tissue ganglia have been recognized 
since the days of antiquity and Hippoc- 
rates’ description” of a “knot of tissue 
containing mucoid flesh" still acmirably 
characterizes the thick, viscous, ellv.like 
contents that are pathognomonic of this 
benign cystic lesion, whether contained in 
bone or soft tissue. Heretofore, however, 
less than 40 intraosseous ganglia have been 
documented in the English language lit- 
erature (Table r). 

The purpose of this paper is: t» report 
38 additional surgically and patho ogically 
verified lesions (Table n) which gressly and 
microscopically resemble soft tissue gan- 
glia, but which occurred within bore rather 
than subperiosteally? or adjacent to bone; 
to discuss theories as to their pathcgenesis; 
and to describe their histologic and roent- 
gen characteristics. 


PATHOGENESIS 


Although the ganglion’s pathogenesis is 
still uncertain, this is not for want of 
theories. The following theories were ad- 
vanced: 

1. The theory of synovial herniation? 6 
The ganglion’s predilection for the vicinity 
of joints fostered the idea that it or ginated 
as an outpouching of synovium f-om the 
joint capsule or tendon sheath due to a 
defect or traumatic tear.?:*!* [n practice, 


however, communications, either gross or 
microscopic? between ganglion cavities 
and neighboring joints have rarely been 
demonstrated. Carp and Stout? found 
none among 255 soft tissue ganglia despite 
the fact that the majority were in close 
proximity to joints. The theory is further 
weakened by the observation that ganglia 
are infrequently associated with joint or 
tendon sheath effusions.?^ 

2. The theory of synovial rests. This 
theorv suggests that ganglia arise from 
synovial remnants derived from develop- 
ing periarticular tissues. However, em- 
bryologists note no infolding of synovial 
membrane at any stage of joint formation 
from which such sequestra could be pro- 
duced. The lack of clear cut synovial 
patterns in ganglion linings is another 
point of refutation. 

3. The theory of benign neoplasia. This 
theory is made plausible by postsurgical 
recurrences (Table 111), but is not entirely 
tenable in view of reported cures by simple 
rupture with sclerosing agents which solely 
affect surface linings.?^?* 

4. The theory of mucoid degeneration.’ 
This theory relates ganglia to connective 
tissue degeneration and subsequent lique- 
faction due to chronic damage. However, 
recent tissue culture studies have shown 
that ganglion lining cells actively secrete 
a "mucin-like" substance, high in hyal- 
uronic acid with secretion diminishing when 
the cells degenerate. 

s. The theory of metaplasia and/or con- 
nective tissue proliferation. Current opinion 
tends to support this theory which orig- 
inally proposed? that ganglia, rather than 
deriving from an initial degenerative pro- 
cess, arose as a result of a primary cellular 
(synoviocytic) hyperplasia associated with 


* From the Departments of Radiology and Ortheoedic Pathology, Columbia University, Presbyterian Hospital Medical Center, 


New York, New York. 
T Associate Professor of Radiology. 
f Associate Professor of Orthopedic Pathology. 
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SITES OF INTRAOSSEOUS GANGLIA IN ®OBLECTED SERIES 

















ldman and Mainzer and 


Go 





Total Hicks! | Woods! Crabbe Crane qne Seymour? “n. Simi and 
i j e Scarano® ee Friedman!s Dahlin! 
Patients 1956 19861 1966 E 1968 ; 
; 1957 1969 
isower Extremity 
Femoral head i 1 
Distal femur I 1 
(lateral condyle) 
Acetabulum i 1 
Tibia 18 2 4 3 1 2 2 4 
Fibula 2 H I 
Navicular (tarsal) i i 
Talus 3 H 1 I 
Upper Extremity 
Ulna 3 1 2 
Humerus (head) 1 i 
Lunate 1 H 
Navicular (carpal) 1 1 
33* 3 H 10 2 2 1 a E 


* Lesions occurred in 17 males and 16 females. 


active cytoplasmic mucin secretion and 
that mucin accumulation within connec- 
tive tissue stroma was responsible for the 
secondary degenerative or cvstic stage. 
Most early observers, however, not iden- 
tifying epithelial or endothelial cells lining 
the cyst, were puzzled about the source of 
mucin. Fibroblasts were later suggested" 
and subsequently substantiated* to be the 
hyaluronic acid source in myxoid cysts. 

A recent study?” of 40 cutaneous myxoid 
cysts (je. identical with ganglia except 
for their more superficial location) further 
supports King's view,” differing solely in 
identification of the proliferating cell type 
as fibroblastic rather than synoviocytic. 
This was explained on the basis of a non- 
specific mesenchymal cell precursor capa- 
ble of differentiating into either cell type. 
Both are capable of hyaluronic acid pro- 
duction. Peripheral increase of large blood 
vessels was also noted. These factors, 7.¢., 
prominent vascular supply, increased se- 
cretion, and the fact that cysts refilled with 
mucin after incision and drainage, sup- 
ported an active rather than a simple de- 
generative process, 

The foregoing theories are equally ger- 
mane to the pathogenesis of intraosseous 
ganglia. Although most authorities feel 


that tae may arise de novo within bone, 
no histelogic difference between intra- 
osseous zanglia, cutaneous myxoid cysts 
and deeper soft tissue ganglia, other than 
size w] anatomic. site, have been 
noted.^ 9939 Tt has, therefore, been pos- 
tulated that they arise in a manner similar 
to ther soft tissue homologues. 

Bor= lesions, too, have been attributed 
to inwamedullary degeneration? and/or 
skelet.| metaplasia," 7e., a local intra- 
osseovs aberration in growth and devel 
opmer t. 

In ew of the close relation of some bone 
lesion: to periarticular ligamentous inser- 
tions, it has been postulated? that they 
originate as extensions from paraostea! 
ganglE. Although such extensions have 
rarely keen demonstrated, we have docu- 
mented close association with neighboring 
soft tasae structures on 3 occasions, 

Crame and Scarano? postulated extrusion 
of syrevial fluid and/or synovium through 
Joint surface defects with subsequent in- 
seus synovial proliferation. The fac: 
that pain increased with exercise suggested 
incressed tension within the cyst “from 
synovial) fuid being pumped into it." 
Others explained increased intracystic pres- 
sure cn the basis of a rise in surrounding 
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GANGLIA 5N 34 PATIENTS OF CURRENT SERIES 







Total | M | p 


E POP i 
Lesions | i ju 


Lower Extremity 








Osteoarthritis 


_ in Non-Weight 












Communication | 
With Postoperative 
x Recurrence 
(interval) 






Soft | 
Tissues | 


Bearing Area | 














Femoral head ERR ee de ee , 1 2 - - 00 vr) 
i : i (29 vr. old M) 
Femoral head di e 3 2 2 E 
and neck 
Femoral neck 1 Yo joe c9 - 
Acetabulum 3 | 2 1 ~ 1 
Tibia (upper) 4 2 2 — 1 63 yr). 
(58 vr. old F) 
Tibia (lower) E X DN ‘ 2 (2 yr.) 
| (15 yr. old M) 
] (32 vr. old M) 
First metatarsal 2 2 - 
(head) 
First toe EO i — - 
(proximal phalanx) 
Upper Extremity | 
Lunate | 2 1 i i 1 
Triquetrium 2 2 a - 
Radius 2 i ] E : t 
Ulna 3*0 | o 10 io : 2 
38 20 i4 3 | 5 3 | o 4 


ulnae). 
T Had associated aseptic necrosis of femoral heac. 


tissue tension as is likely in exercise. 
Ondrouch® conversely noted that small 
“Joint communications or termina! lamellar 
defects were physiologic, existed rormally, 
and did not ordinarily lead to cyst forma- 
tion." 

Although occasional cyst linings have 
been described as “synovial in type,” or as 
containing “a few synovial cells,’ in most 
instances intraosseous ganglia lack a dis- 
tinct cell type in their frequenti incom- 
plete linings, contain no synovial fluid, and 
have no adjacent joint communication.*® 
It is, therefore, felt that the term ' synovial 
cyst” is a misnomer. 

Intraosseous ganglia, particularly. about 
the hip, have further been confused with 


* 2 sites in 2 patients (radius and ulna in 1 male-~both femoral heads in 1 female); 3 sites in : male (acetabulum, left and right 


the periarticular cysts of degenerative Joint 
disease, a condition where articular car- 
tilage disruptions and joint communica- 
tions frequently do exist. However, rather 
than representing isolated foci of degen- 
eration, Landells?$ felt that the latter "re- 
sult from synovial fluid being actively 
forced, by pressure of weight bearing, into 
bone through breaches in previously com- 
promised articular cartilage;" że., peri- 
articular cysts associated with osteoarthri- 
tis occur secondary to articular damage. 

Intraosseous ganglia, on the other hand, 
may arise de novo with no roentgen or 
pathologic evidence of a degenerative pro- 
cess in the neighboring joint, and are, there- 
fore, widely considered primary lesions. 
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COMPARISON OF CURRENT AND COLLECTED SERIES: ROENTOCES AND CLINICAL CHARACTERISTICS 














Character of Leser 









Margin | Patho. | Communicated | 
Series MEE PARAOS With |! Recurred 
i logic |. AER Í 
Scle- : Seal- Diag- ft 
rotic = loved nosis Joint 





| Tissues | 





Current 


Hic 





i i 
Woods! x: 
ight 
Crabbe* MEET 1 
1966 


vs 


^'nsome | | | i 1 
i zolder pa- | i 
| i tients” | 
Crane and 
Scaranot i 
1967 1 
Seymour? l 2 2 
1968 
Goldman | i : 1 
and : i 
Friedmanië | 
196g 
Mainzer 
and 
Minagi” 
1970 
Sim and | 6 i B 1 
Dahlin? 


d 
r 


n 
be 





| 
“te 





* All about hip—none in other areas. 
1 1 patient 7 years postoperative; 1 patient had recurrences over 16 year pesos. 


They have, in fact, been suggested as pre- conterts of cartilage, fibrous tissue, giant 
cursors of osteoarthritis? 5 with the pro- cells, r ecrotic bone and other debris. 

cess initiated by cysts collapsing or break- Other etiologies for intraosseous ganglia 
ing through articular cartilage. However, have ite uded trauma and inflammation. If 
how many of these early lesions actually 

represent true intraosseous ganglia has not 'agug IV 

been pathologically documented. It is also 
dificult, particularly in the older age 
group, to sav how many of the cystic le- = em 
sions, seen concomitant with or postdating Age Renge* 
classic degenerative Joint disease, and re- 





AGE «N2 SEX INCIDENCE OF 54 PATIENTS WITH 
JSSEOUS GANGLIA IN CURRENT SERIES 








) Total Male Female 














ported as areas of “fibrous degeneration” or 3 = f 

"fibrocystic change,” are in actuality intra- : 

osseous ganglia, since the majority are not à s d 

further investigated. 8 4 4 
Where histology is available, however, 5 3 2 

“osteoarthritic cysts” may be distinguished : i 

from intraosseous ganglia grossly by their " Nt m 


multiplicity, smaller size and numerous 
adjacent Joint communications ra carti- * Ycingest patient 14 years; oldest patient 73 
lage defects, and microscopically by their years. 
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trauma played a significant role, one would 
expect to find evidence of recent hemor- 
rhage or old blood pigment in lesion linings, 
but neither these stigmata nor microinfarc- 
tions are uniformly found. Microfractures 
of articular cartilage with synovial cell 
herniation into subchondral bone have been 
sought, although most often such trauma- 
tic portals of Joint entry have not been 
found. 

Histology fails to support an inflamma- 
tory etiology, with no consistent evidence 
of granulation tissue, abscess formation, 
inflammatory or giant cells, or intralesional 
pigment or fat. Nor has synovial prolifera- 
tion, as seen in relation to the Roa 
type arthritides, been noted. 

Again, the most popular pathogeneses for 
intraosseous ganglia!9?* incorporate a com- 
bination of intramedullary metaplasia, and 
a proliferative process, followed by a de- 
generative stage which may bediagrammat- 
ically represented as: 


In itramedullary 
++ Fibroblasts - 


Proliferation 
Metaplasia 





Bone - 
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or serosanguineous contents of unicameral 
and aneurysmal bone cysts. It may have a 
shiny, apparently fibrous, inner lining, may 
be uni- or multilocular and traversed by 
connective tissue septa. Larger cavities 
purportedly result from coalescing smaller 
cystic spaces after septal degeneration. 

Microscopically there is no consistent 
evidence of inflammatory reaction. The 
cyst walls are composed of poorly vascular- 
ized fibrous tissue and the cavities incom- 
pletely lined by flattened connective tissue 
cells which, only occasionally, resemble 
synovial histiocytes. The latter probably 
contr m to mucopolysaccharide secretion 
(Fig. 2, C and D). 

Myxoid or myxomatous parts of these 
lesions result from interstitial mucopoly- 
saccharide secretion. Whether the pre- 
existing collagen was destroyed by these 
secreting connective tissue cells, however, 
cannot be reliably inferred from histologic 
observation. 


v9 Hyaluronic Acid Accumulation 
uein Secretion 


Pressure Atrophy 





— Intraosseous 


Cyst Formation 


Intr amedul lary T rabecular Degeneration 


HISTOLOGY 

Intraosseous ganglia most often lie sub- 
chondrally, with the articular cartilage in- 
tact, and with connections between them 
and joint spaces, tendon sheaths or bursae 
infrequently identified (Tables 1 and 1). 
Some lesions have occurred deeper in the 
metaphvses and have in no wav been con- 
nected with ligamentous or joint struc- 
tures"! 

The intact cyst often appears relatively 
smooth, round to oval shaped, with an 
opalescent or bluish color indistinguishable 
from soft tissue ganglia. The unroofed 
intraosseous cyst, contains thick, gelatinous 
material which grossly differs from clearer, 
less viscid synovial fluid or from the serous 


Chemical analyses of the basophilic 
staining, amorphous ganglion contents’? 
have revealed glucosamine 96-245 mg./100 
ml., albumin, 2,850-3,240 mg. per 100 ml., 
globulin 1,220-1,900 mg./100 ml., with its 
high viscosity (140-370) related to a high 
concentration of hvaluronic acid and other 
mucopolysaccharides. Hyaluronic acid has 
been noted within the fibroblastic cyto- 
plasm, on their fibrillar membranes, and 
within extracellular spaces. This secretory 
activity undoubtedly appears to enlarge 
the ganglionic cyst. 


CLINICAL FEATURES 
The current 38 lesions occurred in 20 
males and 14 females, from 14 (.e., young- 
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est reported case to date) to 73 years of age 
(Table 1v). The oldest previously reported 
case was in an 86 year old female.” 

The lesions were most often sympto- 
matic with weeks to vears of pain, aggra- 
vated by activity. Trauma was incrimi- 
nated by 4 patients. 

Physical examination usually revealed 
slight swelling and tenderness to palpation 
in accessible sites. Concomitant osteo- 
arthritis of the hip in 8 cases made the cause 
of pain difficult to evaluate. However, pain 
was also the chief complaint in young pa- 
tients with no other evidence of joint ab- 
normality, 





ROENTGEN FINDINGS 


The sites of involvement included 4 
lesions in the carpal bones, 3 in the acetabu- 
lum, 3 in the short and 28 i in the long tubu- 
lar bones, predominantly involving the 
epiphyseal-metaphyseal area (Table i1). 
Three patients had multiple lesions. Prox- 
imity to adjacent joints was a frequent 
feature. 

In most series lesions were commonest 
in the lower extremity. The tibia (Fig. 10; 
and 11), the second most common site in 
our series, was the site of 18 of 33 previously 
reported ganglia (Table 1) and described 
in the medial malleolus in 12, lateral lower 
tibia 1, lower tibia in 2, and upper tibia in 3. 

The size of the current lesions ranged 
from 2 mm. to 7 cm, in diameter; the small- 
est involved the carpal triquetrum, the 
largest the femoral head and neck. The 
ganglia about the hip were generally larger 
and most common (17 of 38 cases). The 
preponderance of lesions about the hip 
could in part be attributed to the fact that 
the New York Orthopedic Hospital of the 
Columbia-Presbyterian Medical Center 
serves as a center for hip problems and 
Total Hip Replacement referrals. 

Degenerative or productive changes in 
the neighboring joint were seen in 8 of 38 

cases, All 8 involved the hip (Table n); 
however, 3 of the 8 had had childhood de- 
formities with osteoarthritic changes pre- 
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dating the ganglion formation (Fig. 6); 1 of 
these 3 genglia did not occur in a weight 
bearing area. In the remaining 5 cases with 
primary osteoarthritis, the ganglia all oc- 
curred n non-weight bearing portions of 
the fenzral head and/ /or neck, were single, 
and coas:derably larger than the more 
numeroisand smaller cysts associated with 
classic osteoarthritis. Otherwise, normal 
joints vere noted in the remaining g of a 
total of 17 hip cases and in all other cases. 
The 78 sions were all lytic in character, 
well demarcated and sharply / circum- 
scribed. Piscounting the above 8 cases with 
osteoar hatis, 13 of the remaining 30 had 
scleroti margins 6 of which were curvi- 
linear, «7 had a single lesional defect, while 
it appezred multiloculated in 3. Four of the 
30 were associated with pathologic frac- 
tures aed 7 with expansion and/or marked 
cortical thinning. Tubular bone lesions 
were most often eccentrically situated. 
Intrale ional calcification was never noted. 
A soft tissue mass was roentgenographi- 
cally icestified about the wrist in 2 in- 
stances aad was in continuity with 1 radial 
intraos-ecus ganglion. These had no con- 
nection esther at surgery or pathology with 
the negrbboring joint (Fig. 2, A-D). One 
acetabelar ganglion was also in continuity 
with a soft tissue component, which was 
not vis bl roentgenographically (Table r1). 



















REPORT OF CASES 


Case tr. F.G. November 4, 1969 was the first 
Columtaa-Presbyterian Medical Center admis- 
sion of a z4 year old Negro female with right 





1968, after 
episodes of minor elbow 


examination on July 31, 
of several 


the first 
trauma. revealed no swelling or tenderness. At 


that time the clinical impression was that of a 
bruise. The symptoms persisted, but roentgeno- 
grams demonstrated no abnormality. She im- 
proved symptomatically after intraarticular 
steroid irgection. and indocin. She next com. 
plained of right elbow pain after trauma on 
June t. ta6g, but was relieved by codeine and 
intraar iular steroids. Roentgenograms showed 
an ill defined radial head radioluceney with ne 





ies) 
[o 
E 








Case L 


Fio. 1. 
right elbow, 
graphic area of destruction in the rad: ial head and 


Anteroposterior laminagram of the 
There is a sh harply demarcated geo- 


neck. Note the scalloped, sclerotic periphery with 
medial cortical thinning and expansion (arrows). 
Note the normal joint space. 


evidence of fracture. Laminagrams on July 2, 
969 better demonstrated a sharply demarcated 
destructive lesion (Fig. 1). 

The laboratory values for erythrocyte sedi- 
mentation rate, Latex fixation, complere blood 
cell count and uric acid were normal. 

Surgery on November 10, 
normal articular surface and cortex of the radial 
read and neck which, when unroofed, exposed 
an intraosseous smooth walled cyst, containing 
a small amount of fluid. The cavity was cu- 
retted, but not packed, and the patient made an 
uneventful recovery. She was asymptomatic, 
and the lesion was well healed, when last seen in 
October 1971. 


196g disclosed 








Case n, J.K. A 6s year old white male was 
admitted to Columbia-Presbyterian Medical 
Center on October 21, 1967, with a right lower 
forearm mass of 2 months’ duration. He had 
had no trauma, 

Physical examination revealed a 
firm, smooth, cystic, nontender mass on the 
extensor surface of the right forearm, 4 cm. 
proximal to the wrist. It had been painful and 


XT cm. 
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3X34 cem. in size 2 months prior to admission. 
Full : range of wrist motion was preserved. The 
clinical impression was that of a soft tissue 
ganglion. 

Roentgenograms defined a dorsal, lower 
forearm, soft tissue mass (Fig. 2B) as well as 2 
oval shaped lytic osseous lesions involving the 
distal mie and ulna (Fig. 2.7). 

Surgery revealed a soft tissue mass which was 
in close proximity to a 3 cm. in diameter aper- 
ture in the dorsal radius and extended to the 
volar aspect of the radial side of the ulna. 
Curettage yielded a yellow gelatinous cyst con- 
tent and an incomplete cavity lining. No joint 
communication was noted. The radial lesion 
was curetted and the distal ulna resected 
(Fig. 2, C and D). No involvement of tendons, 
nerves or blood vessels was noted. 


Case ir. E.K. November 12, 1968 was the 
first Columbia-Presbyterian Medical Center 
admission of a $4 year old white female, who 
gave a history of having had an “osteoid 
osteoma” excised from her left medial tibial 
plateau 3 years prior to admission. Vague knee 
pain had predated and postdated surgery, but 
had increased in the past 6 months. 

Physical examination revealed full range of 
knee motion with tenderness to palpation just 
beneath the medial joint line. 

Roentgenograms (Fig. 3, 7 and B) showed a 
well demarcated defect below the medial 
articular surface of the proximal left tibial 
plateau and a normal joint. 

Ar surgery a thin shell of bone was removed 
from the superior medial tibial metaphysis, 
unroofing a cystic lesion which contained dark 
fluid and appeared to be lined by a thickened 
membrane. Thelesion was curetted, and packed 
with bone chips. The patient was asymptomatic 
when last seen in January 1971. 


Case iv. J. McF, March 24, 1967 was the first 
Columbia-Presbyterian Medical Center admis- 
sion of a 14 year old Negro female with right 
thigh pain of 1 month's duration. She denied 
trauma. The pain had been gradual in onset, 
but was most marked after prolonged walking 
or turning in bed. 

Physical examination revealed painful and 
limited range of internal and external rotation. 

Laboratory studies were normal. 

Roentgenograms demonstrated a rounded 
lytic defect in the mid right femoral epiphysis 
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Fic. 2. Case ri. (4) Anteroposterior roentgenogram of the right arst 
and ulnar defects with smooth sclerotic margins and distal cor? 
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shows oval shaped subarticular radial 
l expansion. The Joint space and cortices 








are preserved. The ulnar lesion appears multiloculated. Noto productive and degenerative changes in- 
volving greater multangular-navicular toint space and multiple small cysts within both bones. These were 
not explored. (B) Lateral roentgenogram shows elliptical wellaleaned soft tissue mass (arrows) proximal 


to the lytic lesions in the distal radius and ulna. 


with marked superior medial cortical thinning 
(Fig. 4). This was interpreted as a benign 
chondroblastoma. 

Surgery disclosed a cystic lesion within the 
femoral head. Curettage vielded an amorphous 
structureless material which was sterile on cul- 
ture. The lesion was packed with iliac bone. 

The patient was asymptomatic when last 
seen in June 1971. 


Case v. J.N. January 19, 19607 was the first 
Columbia-Presbyterian Medical Center admis- 
sion of a 29 vear old white male insurance agent 
with chief complaint of dull, aching left hip 
pain of 1 year's duration, aggravated by mild 
exercise or activity. He denied trauma. 

Physical examination revealed atrophy of the 
left thigh and calf muscles. The mobility was 
good, but the flexion painful. 

Laboratory studies were normal. 

Roentgenograms showed a lucent lesion of 
the superolateral femoral head with irregular 
contours and marginal areas of increased den- 


sity diagnosed as avascular necrosis (Fig, 2.7). 
Surge-y revealed an irregularity of the antero- 
lateral aspect of the femoral head in the region 
of the ald epiphyseal line. Cortical removal 
exposed a cavity which extended supero- 
medially ipto the femoral head and contained a 
mucinoss, reddish, purplish appearing tissue 
which proved sterile on culture. Histologic ex- 
amination, in addition to a juxtaarticular 
ganglios, revealed a focus of aseptic necrosis. 
Course. The patient used crutches until 
March 1967 with subsequent full weight bear- 
ing and urdimited sports activity. In September 
1967, hewever, he again noted left hip pain radi- 
ating tc tbe knee as well as a crepizus on inter- 
nal roteticn. 
Roerzgenograms in February 1968, revealed 
extensien of the destructive process (Fig. 58). 
At surgery, grav, necrotic, avascular material 
was noced along the weight bearing surface of 
the fen oral head. The cartilage was wrinkled, 
separated from the head and lay loose within 


the jorit space. The acetabular surface ap- 








Fic. 2. (C) Photomicrograph (X25) of alnar intra- 
osseous ganglion shows multiloculatec connective 
tissue cyst which contained mucin anc is lined by 
flattened connective tissue cells (straight arrows). 
Note the normal surface cartilage (curred arrows). 
(D) Higher magnification (X160) shows that the 
cyst is not lined by anatomically specalized cells. 
The clear zone in the neighboring connective tissue 
cyst wall contained mucin. Note further cavitation 
in adjacent areas (curved arrows). 


peared normal. A vitallium mold arthroplasty 
was done. He was asymptomatic when last seen 
in November 1969. 

Cases vi, vir, vin, ix, X, and xr. These addi- 
tional cases are illustrated in Figures 6 through 
pn 

DIFFERENTIAL DIAGNOSIS 

Six of our predominantly eoiphvyseal 
lesions occurred in young patients with 
otherwise normal joints, making d stinction 
from benign chondroblastoma and giant 
cell tumor difficult. The latter, hcwever, is 
most common in the 20 to 40 veer old age 
range, after growth plate closure, and is 
usually poorly demarcated, while the 
former occurs in younger patients prior to 
fusion and is frequently calcified. “racture, 
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uncommon in benign chondroblastoma, oc- 
curred in 4 of our 38 lesions. 

Benign osteoblastomas, too, frequently 
show intralesional calcification,” periosteal 
reaction and reactive sclerosis, but are pre- 
dominantly metaphyseal long bone lesions. 
Fibrous dysplasia is metaphyseal-diaphy- 
seal in location, infrequently abuts on the 
end of a bone, and often has a hazy, smoky 
or ground glass appearance, a modelling 
deformity and intralesional calcification. 
Solitary enchondromas are most frequent 
in tubular bones of the hands and feet 
with stippled calcification and are usually 
asymptomatic unless traumatized. 

Calcification, therefore, a frequent find. 
ing in several of the above lesions, has never 
been reported in association with intra- 
osseous ganglia. 

Although chondromyxoid fibroma” and 
nonossifying fibroma likewise infrequently 
calcity, both are rare in solely subchondral 
areas, a favorite locus for intraosseous gan- 
glia, and both are most commonly meta- 
physeal, eccentrically situated long bone 
lesions. Nonossifying fibroma is usually 
oriented parallel to the long axis of a long 
bone, is longer than it is wide with scalloped 
contours. Unicameral bone cysts, meta- 
physeal and centrally situated in long 
bones, are more common in younger (7.e., 
preteen) patients in the vicinity of unfused 
growth plates, which are rarely involved. 
They tend to occur centrally in proximal 
rather than distal metaphyses (most com- 
monly of the humerus), expand the cortex 
in a fusiform symmetric fashion, lack a 
sclerotic margin, and are generally less well 
defined than ganglia. Although osseous 
destruction is frequent in pigmented villo- 
nodular synovitis, cystic lesions are often 
multiple, and may involve both sides of a 
joint, 7.e., most commonly a large one—hip 
or knee, Ganglia are overwhelmingly single 
lesions frequent in other sites (Table 1 and 
1). Pigmented villonodular synovitis is 
usually associated with a large, intra- 
capsular soft tissue mass, which, on roent- 
genograms, may appear lobular and dense 
due to hemosiderin deposition. Typical 
articular changes associated with hemo- 
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Case ur C7) Anteroposterior and (CH) lateral views of me left knee. There is a 081,3 em. oval, 


eccentric, sharply circumseribed, subarticular defect of the oreximal medial tibia (arrow). The evstic 
lesion appears multilocular with scalloped margin and abuts os the anterior cortex. The :oint space is 


normal. 


philia and rheumatoid arthritis aid in differ- 
entiating their accompanying synovial cysts, 
which vary in size, are usually multiple and 
irregular in contour. In rheumatoid arthri- 
tis, cysts are often associated with fusiform, 
symmetric soft tissue swellings and efu- 
sions about numerous Joints, both large and 
small. In hemophilia, joint effusons may 
be dense due to calcified clot or fibrin with 
frequent mid shaft radiolucencies due to 
iatraosseous hemorrhage. Severe deossifi- 
cation due to concomitant inflammation, 
joint effusion and/or hemorrhage, so fre- 
Guent in these conditions, was never noted 
with bone ganglia. 

The cystic lesions of primary gout, infre- 
quent in premenopausal women and in the 
voung, are initially Juxtaarticular in loca- 
ton and frequentlv associated with soft 
tssue tophi, which may be dense and/or 
caleified, with chondrocaleinosis as an- 
other distinguishing feature. Infectious 
arthritis is usually not a consideration, al- 
shough a Brodie’s abscess could occasion- 
ally be simulated. Periosteal reaction would 
selp identify the latter. 

Finally, intraosseous ganglia may be 








most easly confused with ‘‘degenerative 
cvsts." Although cystic lesions, particu- 
larly al owt the hip, are a frequent roentgen 














bic. 4. Case rv. Laminagram of the right hip. There 
is a 27 cm. in diameter round lytic lesion in the 
mid æmoral head with distinct inferolateral 
demazcation. The superomedial cortex is markedly 
atteneated, but a thin cortical rim is still distin- 
guishe ble. The joint space is preserved. 
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Fic. ¢. Case v. (4) Jannary 19, 1967. Preoperative oblique roentgenogram of the left hip. There is an irregu- 
larly contoured cystic lesion occupying the superolateral aspect of the left femoral head. Note the increased 
density of the superomedial aspect of the femoral head indicative of aseptic necrosis. The joint space is 
preserved. (B) September 8, 1967. Postcperative roentgenogram 8 months after surgery. The lesion is not 
healed. Note extension of the destruction with superior cortical separation. 


feature of osteoarthritis, they occur com- 
paratively late in the process. In most 
series, a sequence of articular cartilage de- 
struction with joint space loss, eburnation, 








Vic. 6. Case vi. A 44 year old male. There is a nar- 
rowed left hip joint with deformed, enlarged, 
flattened femoral head with inferomedial osteo- 
phyte formation. Note a 4.54.8 cm. well defined 
lytic defect with sharp, scalloped, sclerose mar- 
gins abutting on the superior lateral articular sur- 
face of the femoral head. The double contour along 
the superior lateral aspect suggested a subarticular 
fracture. 





osteophytosis, femoral head flattening and 
acetabular extrusion has been shown, 19:28:29. 
This is most evident on comparison with 
previous roentgenograms. When these are 
not available, the above-described roent- 
genographic signs, either singly or together, 
constitute additional evidence of osteo- 
arthritis in well established cases. 

Ganglia, on the other hand, are usually 
single lesions, which, about the hip, may 
occur either on the acetabular or femoral 
side rather than on both opposing surfaces, 
as is frequent with osteoarthritis, Although 
ganglia have ranged from pin head (2 mm.) 
to massive lesions, the latter are most fre- 
quent about the hip and may involve large 
segments of acetabulum or femoral head 
(Fig. 4:6; and 9,.7 and B). The joint space, 
however, may be normal. Although gan- 
glia occur in both young and old, diferenti- 
ation from primary osteoarthritis 1s consid- 
erably aided in younger patients particu- 
larly when, in uncomplicated cases, they 
are the sole roentgenographic abnormality 
(Fig. 4). 

In our own series, severe femoral head 
necrosis occurred in a 29 vear old male, and 
i year after initial curettage and packing 
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Fic. 7. Case vir. G7) Anteroposterior and (8) lateral roentgenoure ms of the right wrist of a 44 year old male 
There is a lucent defect of the mid lunate expanding cortex ith evidence of cortical fracture supero- 


laterally (arrow). Note the sclerotic border. 


with bone chips, necessitated prosthetic 
temoral head replacement (Fig. 5, Æ and 
3). 

The roentgen changes, which have been 
noted to initiate or aggravate symptoms 
ssociated with ganglia, are increasing mar- 
nal sclerosis and/or collapse, heralding 
she degenerative process.” 

Differential diagnosis may be most diffi- 
ult when ganglia occur concomitant with, 
or after onset of osteoarthritis. However, 
particularly about the hip, they cre usually 
arge and most often occur in areas other 
shan those commonly favored by degenera- 
tive cysts; Le., in minimal weight bearing 
ireas and frequentlv near capsular inser- 
tions (Fig. 12, 7 and B). 

Eggers ef a£" noted that acetabular 
degenerative cysts always occur under the 
anterior inferior iliac spine at or near the 
junction of the acetabular cartilage with 
che labrum acetabulare, z.e., at the site of 
maximum weight bearing, while ganglia 
frequently occur more medially, particu- 








larly i3 che femoral head, or extend for a 
considss:ble distance into the neck. In 2 
currere cases ganglia had extended to and 
involved practically the entire greater 
trochancer. Again, in hips with long stand- 
ing abie-mal configuration, ;.e., congenital 
dysples =, slipped capital femoral epiphysis 
(Fig. 5«, aseptic necrosis (Legg-Perthes 
disease X, or in primary osteoarthritis of long 
standiae, the abnormalities and small cys- 
tic foc may be shown to predate ganglion 
forma 1&2. The abnormalities may be any 
of the above which are either congenital 
or hac zn earlv onset, or primary osteo- 
arthrias which occurs later and which toc 
mav predate and does not preclude gan- 
glion fo-nation. Previous studies are again 
most | eioful. 

The degenerative process is commonly 
accele- wed in the former conditions with a 
greate- Jegree of involvement than in pre- 
viousl* normal hips. It is not surprising, 
therefer:, that ganglia, along with a high 
incideaee of other associated abnormalities 
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(¢.g., osteoarthritis), occurin hips which are 
basically abnormal; Ze., Just as osteoarthri- 
tis may be a sequel to or exist in conjunc- 
tion with other primary Joint lesions, so 
may ganglia be engrafted on a previous 
process. Conversely, ganglia have also been 
shown to be primary, with osteoarthritic 
changes occurring concomitant with or 
secondary to them. 1% [ntraosseous gan- 
gha, therefore, in either instance are held to 


Vic. 8. Case viri, Anteroposterior roentgenogram of 
the right foot of a 43 vearold female. Note the well- 
defined area of lysis abutting on the articular sur- 

face of the proximal phalanx of the right first toc. 

Note the cortical thinning and expansion (arrow). 

The needle readily penetrated the thin cortex into 

the evstic cavity. 

















hic. 9. Case 1x. G7) Anteroposterior and ($i posterior oblique views of the left hipof a 47 year old male. Note 
large lytic detect with scalloped sclerotic margins abutting on the superior medial acetabulum and intact 
articular surface. Note Joint space prese: vation, lack of productive changes, and predominance of cavity 
in non-weight bearing portion of the ace-abulum. 
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Fic. 10. Case x. A i5 vear old male wich mild pain 
and swelling of the right ankle. Note rhe oval well 


demarcated lytic defect in the medial epiphysis of 


the tibia (arrows). The growth plate and articular 
surface were not involved. 


constitute an entitv rather than a variant 
of osteoarthritis, 

The chief distinctions favoring ganglia, 
particularly about the hip, include: a wider 
and frequently younger age incidence than 
in classic osteoarthritis; their larger size; 
singleness; occurrence in non-weight bear- 


ing areas; and their asymmetry in view of 


the absence of articular changes and of op- 
posing femoral head and acetabular cysts, 
À race MS : i ne 
ie., ‘kissing cysts” which are characteristic 
of degenerative joint disease. Thev most 
frequently occurred without anv evidence, 
either roentgen or pathologic, of degenera- 
tive joint disease or osteoarthritis; 7.e., 30 





Fic. 11. Case xr. A 32 year old male with vague dis- 
comfort and tenderness about the medial malleo- 
lus. Note the defect within the medial malleolus 
with localized cortical thinning (arrows). 
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Vic. 12 : 4) Gross specimen. Femoral head of a 65 
vear E: male which has been distorted by ostec- 
arthe with articular cartilage destruction 


istraga arrows). Microscopically, degenerative 
cyste were found in the subarticular spongiosa. 
Note tre large concomitant multilocular ganglion 
whics measures 4 cm. in composite diameter and 
occu ves the deeper parts of the spongiosa (curved 
arros. (B) Microscopic section. Note erosion cf 
the zzs&ular cartilage and sclerosis of the under- 
lying bene (straight arrows), while the deeper de- 
fect æran the spongy bone is occupied by the 
large leculated ganglionic cyst with fibrous wal 
icur ed arrow). 


of 38 ssons. 

Rai, with recurrence, or initially, 
when e3a3glia present with a more destruc- 
tive, aggressive appearance, a neoplasm 
may be simulated. Their usual juxtaarticu- 
lar, eibhondral location, £e, at bone 
ends, and the absence of intralesional cal- 
cifica ‘a, periosteal reaction or model- 
ling c/crmity, serves to distinguish intra- 
osseo ss ganglia from several primary bone 
tumo-s, as well as from certain develop- 
ment d lesions, 





TREATMENT 


Correct diagnosis may not be purely 
academic in view of the fact that intra- 
osseous ganglia may cause symptoms re- 
lated to an otherwise normal appearing 
joint, and adequate treatment may serve 
to relieve discomfort and/or prevent sec- 
ondarv complications. 

Since "osteoarthritic" cysts commonly 
consolidate following realignment osteo- 
tomy" or require arthroplasty, while simple 
curettage and bone chip packing alone 
suffice for femoral head ganglia, proper 
identification may aid surgical planning. 

All current cases were treated bv curet- 
tage and most packed with bone chips. 

There were 4 recurrences in current and 
3 in previously reported series (7 of 71 
lesions), all treated similarly. It has been 
noted that recurrences do not necessarily 
come about through inadequate excision or 
curettage, but could occur in conjunction 
with the connective tissue reparative pro- 
cess either at the operative site or in tissue 
immediately adjacent to it.? 


SUMMARY 


The pathogenesis, roentgen and clinical 
findings in 38 current and 33 previously 
reported intraosseous ganglia are reviewed. 

Intraosseous ganglia are thought to arise 
in a manner similar to their soft tissue 
homologues and result from a primary 
intramedullary fibroplasia followed bv a 
secondary cystic and degenerative stage. 

They constitute an entity rather than a 
variant of degenerative joint disease. 

Frieda Feldman, M.D. 

Columbia University 

Presbyterian Hospital Medical Center 
622 West 168th Street 

New York, New York 10032 
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METAPLASTIC BONE FORMATION IN THE LUNG* 


By ALAN N. JACOBS, M.D., HAROLD R. NEITZSCHMAN, M.D., and 


CHARLES M. NICE, Jre, M.D., Pu.D. 


XEW ORLEANS, LOUISIANA 


ISSEMINATED pulmonary. ossifica- 

tion resulting from metaplastic bone 
formation in alveolar spaces of the lung was 
observed in a $6 year old male. The 
branched form of pulmonary ossification 
was present in this patient and appeared to 
arise as a result of chronic pulmonary con- 
gestion. 


REPORT OF A CASE 


E.C., a 56 year old white male, was admitted 
on May 30, 1971, with neurologic findings re- 
lated to hypoglycemia. He had a 4 year history 
of diabetes mellitus and had symptoms of 
chronic congestive heart failure. On June 9, 
1971, erect posteroanterior and lateral chest 
roentgenograms were obtained after a right 
thoracentesis (Fig. 1, Æ and B). A left-sided 
pleural etfusion was present as well as branching 
calcification seen throughout the right lower 
lobe. He was treated for diabetes and congestive 
heart failure, but failed to respond to treatment 
and died on June 16, 1972. 





The pathologic report revealed congestive 
heart failure with chronic passive congestion of 
the lungs and liver. Stippled branch-like cal- 
cification was noted to be generalized, but pre- 
dominantly involving the lower lobes of both 
lungs (Fig. 2, .7 and B). Microscopic examina- 
tion of the lungs showed focal areas of fibrosis, 
intraseptal hemorrhage as well as a large num- 
ber of macrophages containing brown pigmenta- 
tion. Metaplastic bone formation with trabecu- 
lation and marrow was present in the alveolar 
spaces. 


ROENTGENOGRAPHIC FINDINGS 


The roentgenographic findings, as re- 
ported bv Pear, reflect the stage of devel- 
opment, ranging from tiny circular opac- 
ities less than 1 mm. in diameter which 
later coalesce, to a reticulated pattern con- 
forming to the interlobular, interalveolar, 
and subpleural connective tissue. 

In the case reported above, the involve- 














Fic. 1. (4) Erect anteroposterior and (B) lateral chest roentgenograms obtained after thoracentesis. Note 
the left-sided pleural effusion as well as the branching calcification seen throughout the right lower lobe. 


*From the Department of Diagnostic Radiology, Charity Hospital, New Orleans, Louisiana. 
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n 64 and B) Roentgenograms of both lungs obtained 
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r postmortem examination, Note branching 


calcification bilaterally, most prominert.y in the lower lobes. 


ment was most evident roentgenographi- 
cally in the right lower lobe. Involvement 
in the left lower lobe was obscured by a 
pleural effusion. Lesser involvement in 
other lung fields was not evident roent- 
genographically, but was recognized patho- 
logically. 


DISCUSSION 


Diffuse pulmonary ossification is an un- 
usual condition in which metaplastic bone 
is laid down in the alveoli or interstitium 
of the lung. It is occasionally an incidental 
finding at postmortem examination, al- 


though it is rarely diagnosed roentgenc- 
graphteally during life. Pulmonary ossi- 
ficatien has been divided by Schinz et alt 







into granular and branched forms. The 
grantlar form is not uncommonly found 
in asseciation. with mitral stenosis, and 


its exestence has been well documented in 
the r-diologic literature, 23 The branched 








form of diffuse pulmonary ossification 
consi -ts of linear spicules of bone arranged 


in à cwag-like reticulated pattern, usually 
founc im the lower lobes of patients with 
no priwonary symptoms and is thought to 
be reared to pulmonary congestion, 
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BONE CHANGES FOLLOWING JRETEROILEOSTOMY* 


By EMANUEL J. LEVIN, M.D., and D&AD F. 


FRANK, M.D. 


BROOKLYN, NEW YOR © 


ONE disease is a relatively little known 

complication of urinary diversion pro- 
cedures. Tobler ef al are said to have 
found only 4 cases of osteodystrophy in a 
series of 22 children who were not given 
alkali therapy." Green and Boyd de- 
scribed. classical rachitic changes with 
widening of the epiphyseal zones and flar- 
ing of the adjacent metaphyses.* In 
Specht's case, an 11 vear old boy with 
bilateral ureterosigmoidostomv, there was 
generalized demineralization of the skele- 
ton, pronounced fraying and cupping of 
the distal radial, ulnar, and femoral meta- 
physes, and a rachitic rosary.” The pa- 
tient of Donohoe ef a7. showed characteris- 
cic changes of osteomalacia with multiple 
fractures Osteomalacia in ureterosig- 
moidostomy was also reported by Pines 
and Mudge,” and by Sherman." 

The following 2 cases are reported since 
they illustrate the evolution of rickets and 
osteomalacia following urinary diversion 
procedures. The postulated mechanisms 
of the development of osteodystrophy will 
be discussed. 


REPORT OF CASES 


Case i. R.P. was born in March 1953 with 
exstrophy of the urinary bladder. As an attempt 
at plastic repair was unsuccessful, z ureterosig- 
anoidastomy was performed in August 1924. An 
antravenous pvelogram showed urereral dilata- 
tion most severe on the left, where there was 
also hydronephrosis (Fig. 1). 

In December of 1954. there was increasing 
hydronephrosis. The serum chloride was 119 
mEq. L. and the CO; 15.4 mEq. L. indicating 
hyperchloremic acidosis. A skeletal survey in 
January 1956 was normal. However, because of 
recurring bouts of pyelonephritis and progres- 
sive hydronephrosis and hydroureter, the ure- 
ters were implanted into a long isolated ileal 
conduit. 

He was lost to follow-up until 1561, when he 


* From the Department of Radiology, Maimonides Medical Center, Brooks 





was bseught back to the hospital because o` 
inabili © to walk or stand for the previous : 
months He also complained of pains in the 
arms sae shoulders, There was swelling anc 
tenderze-s over joint areas and bowing of bott 
tibias. The blood chemistries showed a blooc 
urea n trogen of 34 mg. per cent, chloride 107 
mg. per cent, CO» 19 mEq. L.., and phosphorus 
2.4 mg. per cent. 

An extensive skeletal survey on January 25, 








Vic. 1. Zase t. Intravenous pyelogram, September 25, 
roga There is an excessively wide separation ef 
the ssinphysis. A moderately severe degree ef 
hydoeunseter and hydronephrosis is present. 


à. New York, 
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Fic. 2. Case 1. Ankle, January 23, 1962. The severe 
rachitic involvement is seen in the friving and 
cupping of the metaph vses, loss of the zone of pro- 
visional calcification and extreme wider ing of the 
epiphyseal cartilage. The bones are hvsomineral- 
ized, 


1962 revealed florid rickets with extreriely wide 
noncaleified cartilaginous plates, cupp ng of the 
ends of the hypomineralized shafts and bowing 
of the tibias and fibulas (Fig. 2 through x). An 
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intravenous pyelogram on this admission 
showed minimal right hydroureter. 

On February 16, 1962 the ileal bladder was 
revised and shortened and the patient placed 
on an alkaline regimen and vitamin supple- 
ments, The acidosis cleared rapidly and the 
rickets healed without incident but with resi- 
dual bowing (Fig. 6 through 3). Repeated 
examinations showed no evidence of active dis- 
ease. There was improvement in drainage of the 
urinary tract as evidenced by lessening of the 
degree of hydronephrosis and hydroureter 
(Fig. 9). 

On follow-up examination in 1972, at the age 
of 19, there was no clinical or chemical evidence 
and roentgen examination 


of renal disease 


showed normal kidneys and ureters. There was 
bowing of the tibias but the bones were nor- 
mally 


mineralized. There was no evidence of 

















Fic. 3. Case 1. 4 and B) Forearm, January 23, 1962. 
There are fracture lines through the right ulna 
proximally, and in the middle third of the left ulna. 
Fraying and cupping are present in the metaphyses 
and the epiphyseal cartilages are exces 





sively wide. 
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Fic. 4. Case i. C7) Frontal 11 (8) lateral views of the lower extremities 
on January 1952 shae typical rachitic changes at the cartilage- 
shaft junction. There aw bon fractures of the tibia and fibula. 








rickets a those epiphyses which were stil 
open. 


Caso. J.G. was born in 1958 with exstrophy 
of the Peadder and epispadias, Except for one 
short "ist nome, the patient remained in the 
hospitzl or 2 years, during which time he was 
operata on for a right renal calculus and for a 
strangaleted umbi lical hernia, At the age of 2 
the pa iat vderee |t oper ation for a strangu- 
lated gieiinal hernia. During this hospitaliza. 
tion a veeterosigmol de was performed. 

At tac age of 3 iy child was readmitted for 
bilateri preamonia. Following c lischarge, the 
patien cad poor wei cae gain and urinary fre- 
quency. An intravenous pyelogram at this time 
reveal wild dilatation of the collecting sys- 
tems ac 10). Mental and physical develop- 
ment wa retarded. 

In cober 1963, he was readmitted wit 
croup ax] bilateral pyelonep vhritis. Blood urea 

nitrog t on this admission was << mg. per cent, 

ostomy on January 26, 1962 shows the exces- CO: 142 mEq./L., sodium 137 mg. per cent, 
sively long Heal bladder and reflux into the dilated chlorice 25 mg. per cent, potassium 2.2 mg. per 
ureters. cent, be acidosis was gradually correc ted with 














Case i. Contrast medium instilled through the 






Fic. 6. and B) Hande. 


Case r Cf 


intravenous sodium bicarbonate and sorassium 
chloride. A bone survey showed only 3 carpal 
centers in addition to a center for the distal end 
of the radius, indicating maturation retarda- 
tion, There was considerable decrease in the in- 
tensity of calcification of the zone of prov isional 
calcification indicati ng early rickets G 
and B). Intravenous pyelogram showed 
dilatation of both collecting 
blunting of the calvces, 
On December 9, 1963, at the age of 6, the 
ureterosigmoidostomy was taken down and re- 






slight 


systems with 


placed by a uretero-i ileocutaneous anastomosis. 
Subsequently the patient required repeated 
ileostomy dilatation on an outpatien: basis for 
strictures at the stoma. In June 1966, the ileos. 
tomy was revised. The patient was Frred with 
an ileostomy bag and was discharged to be fol- 
lowed in the surgical clinic. 


DISCUSSION 


The exact mechanisms prodictive of 


osteodystrophy are controversial, and in 
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On March 7, 1962 healing is demonstrated by 
calcification of the rachit c cartilage. Note fractures o 
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3 advanced 
f the distal phalanges. 


any one case there may be multiple factors 
operative. However, it is believed that the 
bone changes raui ureterosigmoidos- 
tomy and ureteroileostomy are consequent 
upon the systemic effects of the absorption 
of electrolytes through the gastrointestinal 
mucosa which is being constantly bathed 
by the total output of beth kidneys. 
Absorption of chlorides from the lumen 
of the gut is believed to be closely related 
to the active transport of sodium ions from 
the lumen to the extracellular fluid. The 
resorption of chlorides from the gut is in- 
creased when urine is introduced into the 
intestine for 2 reasons: first, the active 
transport of sodium varies with its con- 
centration in the bowel, and the concentra- 
tion of sodium in the urine is high. As re 
sorption of chloride depends on the re- 
sorption of sodium, the transport of 
chloride is also increased when urine is 


bic. 7. Case (Z and B) Leg. The epiphyseal cartilage on July à 
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s 1962 is now of normal width and there 


is residual bowing of the shafts. Note the subtle change in the architectural pattern of the metaph vses. 


diverted into the bowel. Second, it has 
been shown that in the presence of polv- 
valent anions, which are abundant in the 
urine and to which the intestinal mucosa is 
impermeable, the resorption of chloride is 
correspondingly  increased.^? The basic 
Liochemical alteration thus produced is 
hyperchloremic acidosis secondary to the 


heavy armary chloride load absorbed from 
the gut 

A second process operating in the gas- 
trointe -cinal tract to produce acidosis is the 
secretion. of bicarbonate into the lumen. 
The exretion of this ion is reciprocal to 
the ab orption of chloride, and is usually 
equimcta-.? 
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hoc. 8. Case 1. G4 and B) The hands and wrists on July 12, 


The kidney normally corrects svstemic 
acidosis by 2 mechanisms: the frst is by 
the formation and excretion of ammonium 
ion which is excreted into the urine in ex- 
change for sodium. However, in urinary 
diversion procedures, this mechinism is 
rendered less effective since che am- 
monium ion is also absorbed through the 
mucosa of the intestines. It has been shown 
that ammonia is present in large amounts 
in the intestinal venous blood, and is 
further augmented when urine is intro- 
duced into the bowel? The secor d mech- 
anism is the secretion of “titratable acid” 
in the urine, consisting mainly of F.PO.-. If 
these 2 processes of acidification of the 
urine are inadequate in prolonged acidosis 





1962 show virtually complete healing. 


or are inoperative, there is one further 
method of compensation available to the 
kidney. This is the substitution of calcium 
for sodium in the urine. The source of 
calcium is the Ca,(PO,). of bone which in- 
creases in solubility with decreasing pH. 
The resulting loss of calcium eventuates 
in rickets and osteomalacia which is pro- 
portional in degree to the severitv and 
duration of the acidosis. 

When the above described processes are 
considered, it becomes apparent that the 
biochemical derangement need not be as- 
sociated with renal pathology. However, 
additional complications occur when uri- 
nary reflux and ascending infection cause 
pyelonephritis, or when stenosis of the 








Ic. 9. Case r. Intravenous pyelogram on January 
22, 1970 shows minimal hydronephrosis and hy- 
droureter. 


ureteral orifice results in hydronephrosis. 
The renal damage consequent upon these 
insults increases the severity of acidosis 
and may also cause phosphate retention re- 
salting in secondary hyperparathyroidism, 
further aggravating the bone changes.'* 
Adso, there is evidence that acidosis mav 
initiate osteomalacia by a direct effect on 
the renal tubular reabsorption of phos- 
pnate.® Finally, there is decreased absorp- 
tion of vitamin D from the gut in systemic 
acidosis, further promoting osteomalacia. 

In the cases presented here, the pa- 
tients” status improved markedly when a 
ureteroileostomy was substituted for the 
ureterosigmoidostomy,. While the chemical 
derangements in the former procedure are 
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Vic. 10. Case tt. Intravenous pyelogram on July 9, 


19652 sacws wide separation of the symphysis and 
bilateral aydronephrosis and hydrowreter. 


somewlk:: less pronounced, this is due 
mainly to qualitative factors: first, a 
shorter segment of intestine is used, and 
second. the urine is more rapidly removed 
from the leal conduit. 





SUMMARY 


Two cases are reported showing devel. 
opmen: c^ deformities identical with rickets 
in patients with ureterosigmoidostomies, 

The basic mechanism involved is be- 
lieved =o be hyperchloremic acidosis. 

The condition was ameliorated under 
alkali cherapy and substitution of ure- 
teroilecstomy for ureterosigmoidostomy. 








Emanue E Levin, M.D. 
Departmen: of Radiology 
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4802 100 Avenue 
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lag. cr. Case m. 67 and B) Knees, Octoler 28, 1903. There is fraying and demineralization of the zones of 


provisional calcification in the disti] femurs anc 
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HEMATOGENEOUS OSTEOMYELITIS 
IN DRUG ADDICTS* 


By DANIEL KIDO, M.D., DAVID BRYAN, M.D., and M. HALPERN, M.D. 
LOS ANGELES, CALIFORNIA 


ee occurrence of osteomyel tis, pre- 
- dominantly spondylitis, as aa impor- 
tant complication of drug abuse? 57 merits 
emphasis because of a sharp rise in inci- 
dence during the period of 1969-1971. The 
organisms causing these infections have 
been unusual, consisting largely of Pseudo- 
monas aeruginosa or Klebsiella aerobacter. 

The drug abuse patient who presents 
with spontaneous onset of localized mus- 
culo-skeletal pain should be promptly in- 
vestigated for gram-negative ostec myelitis 
to permit specific antibiotic therapy. 

The purpose of this paper is to s-ress the 
increasing incidence of osteomyelitis from 
uncommon organisms in the drug abuse 
patient and to review the pertinen: clinical 
manifestations and diagnostic precedures 
available to establish this diagnosis, 


MATERIAL 


Between January 1969 and December 
1971, 32 cases of osteomyelitis in patients 
with a history of intravenous drug abuse 
were diagnosed at Los Angeles County / 
USC Medical Center. The diagnosis was 
established in all but 1 case by bon: biopsy 
or disk space aspiration. The remaining 
case was diagnosed by a positive blood 
culture in a patient who had a concomitant 
tricuspid valve Pseudomonas endo-arditis. 
Pseudomonas aeruginosa or Klebsiela aero- 
bacter were the predominant orzanisms 
cultured, but an isolated case of Entero- 
bacter was also seen (Table 1). Six additional 
patients who had a history of druz abuse 
and roentgenographic evidence o” osteo- 
myelitis were excluded from this report 
because the specific organism was not 
isolated. 

A recent article presented 4 similar cases 


of osteomyelitis in drug abuse patients, 2 
of which were caused bv Pseudomonas, 1 by 
Staphylococcus and 1 by Candida? 

While one might anticipate that this 
complication of drug abuse would involve a 
youthful segment of the population, it is 
noteworthy that the age of the patients 
ranged from 18 to 48 vears, with a mean 
age at the time of diagnosis of 39 years. 

The delay in establishing the diagnosis 
after the onset of symptoms is important, 
The delay ranged from 3 to 179 days, with 
an average of 57 days. 


CLINICAL MANIFESTATIONS 


Skeletal pain of varying duration was the 
presenting complaint in all patients. There 
was no history of trauma except for 2 pa- 
tients who reported minor incidents. The 
spontaneous onset of pain in the majority 
of patients occurred either at night or upon 
arising in the morning. 

Except for the musculo-skeletal pain and 
tenderness there was a paucity of systemic 
complaints and physical findings. These 
patients did not demonstrate the usual 
findings indicative of an infectious or septic 
illness. A history of low grade fever or night 
sweats was elicited in a few patients. The 
white blood cell count was usually normal, 
being above 12,000 per mm.’ in only 15 
per cent. The erythrocyte sedimentation 
rate, however, was uniformly elevated. 

It is beyond the scope of this paper to 
discuss details of the orthopedic problems, 
treatment programs and complications of 
the disease which will be the subject of a 
separate publication.* Suffice it to say that 
the antibiotics most effectively used in this 
series were Gentamycin or a combination of 
Gentamycin and Carbenicillin.? 


* From the Department of Hospitals, Los Angeles County-University of Southern California Medical Center, Los Angeles, Cali- 
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SUMMARY OF PATIENTS 


Patent Age 

















No. Gr) Sex Location 
1 31 M 
2* 36 M 
3 43 M 
4 385 M 
5 42 M Tias Lis 
6 29 M L.a 
7 47 E Ls. 4 
R* 36 M 1 23-4 
9 41 M L. 
10 $4 M ] 
11 44 M Li 
12 28 M Lis 
13 26 F L4 
14 39 M L; Sı 
15 d M L.S, 
16 35 M Ls S, (R) S, joint 
17 28 M L; S 
18* 48 M (R) S, joint 
19 32 M (R) Si joint 
20 35 M (L) Si joint 
21 26 M (R) Hip joint 
22 32 M Symphysis pubis 
23 18 M (1) Ischium 
24 27 M (R) S-C joint 
25 42 M (R) S-C joint 
26* 2h F (L) Radial styloid 
27 29 F (L) Radial styloid 
28 28 M (M) Radial styloid 
29 24 M (R) Radial stvloid 
30 36 E (R) Humerus 
3l 35 M (R) Knee 
sas 26 F Generalized osteomyelitis 






* Ilustrated with case history. 


F Patient with Pseudomonas bacterial endocarditis, diagnosed by blood cultur-. 


calar. 


REPORT OF CASES 

Case 1 (Patient 8). A 36 year old Negro male 
who has been a drug addict for 10 years was ad- 
mitted to LAC/USC Medical Center with a 1 
month history of progressive weakness and 
minimal low back pain. There was no history of 
trauma. Admitting laboratory data included a 
normal hemoglobin and white blood cell count, 
but an elevated sedimentation rate of 43 per 
cent. Abnormal liver function tests led to a 
üver biopsy which was interpreted as a "reac- 
tion to foreign material, probably tale, consis- 
tent with the history of heroin use.” 


Symptoms Rato of 








Ocxanism EE Positive 

= Diagnosis — to Total 

(da.) Biopsies 
Psendomenas 47 2/2 
Klebsiciss 29 1/1 
Pseudosunas sa 366 
Pseudomesstas ES: p/1 
Pseudomenas 179 1/1 
Pseudomanas go 1/2 
Pseudosmunas 120 6/6 
Pseudetweanas 72 1/4 
Pseudessenas 40 1/1 
Pseudomsnas IIS 1/4 
Klebste?: 92 1/1 
Pseudesscnas 74 1/2 
Pseudosscnas 22 oot 
Pseudomonas 6s 1/1 
Pseudosenas go 1/2 
Pseudoscnas 67 1/3 
Pseudorenas Ro ns 
Pseudossnas 68 rt 
Enterobeaer a3 173 
Pseudossonas 30 2/5 
Pseudomonas 41 PE, 
Pseudosrenas 30 2⁄5 
Psendoranas 38 1/1 
Psendorzsuas 26 1/1 
Pseudoranas $5 3/4 
Pseudorzauas 42 1/3 
Pseudaresnas 21 PE 
Pseuderranas 30 wi 
Pseudoresnas Ri rfl 
Pseudoreunas/ Kiebsielia 1§ 1/2 
Pseudoreanas 16 1/1 
Klebsieizs 3 rt 


R=right: L= left; M= medial; 5— C= sternoclavi- 


Investegarion of the low back pain began 1 
week afer admission with roentgenograms of 
the lumbar spine which showed cortical irregu- 
larity anc narrowing of the Li 4 disk space (Fig. 
1,7 and8). A fluorine 18 bone scan 2 days later 
was posizive in the region of Li (Fig. 1). As- 
piration cf the L3; disk space was normal, and 
the paset was discharged. One week after dis- 
charge t:e patient was re-admitted with the 
same complaints. Tomograms showed progres- 
sive bon «destruction (Fig. 1D), Two more disk 
space aszerations were negative and the patient 
was dis@arged. The patient was re-admittec 


" 
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Vic. 1. Case 1 (Patient 3). (4) Anteroposterior and (B) oblique roentgenograms of the lambar spine 7 days 
after admission show minimal narrowing of the La; disk space and demineralization of the end plates. 
(C) Fluorine 18 scan of spine and pelvis j days after admission shows increased activity in the lumbar spine. 
(D) Tomogram of the lumbar spine 40 days after initial admission shows progressive destructive changes in 
the Li disk space and adjacent vertebrae. 















Vic. 2. Case ii (Patient 2). CA) August 1999. Roentgenogram of the lower cervical spine at admission shows 
minimal narrowing of the C; « disk spac? and indistinctness of the cortical margin along the anterior supe- 
rior border of Cs (arrow). (B) September 1969. Repeat examination 1 week later shows progression of the 
disk space narrowing and bone destruction tarrow). (C) December 19069. Roentgenogram during convales- 
cence 10 weeks after admission shows :Imost total obliteration of the disk space, reactive sclerosis, and 
bridging anteriorly of the involved vertebrae (arrow). 
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when electromyographic changes were inter- 
preted as "being consistent with a L, lesion." 
This time a bone biopsy was performed and it 
confirmed the diagnosis of Pseudomonas osteo- 
mvyelitis. The patient was then started on Gent- 
amycin 72 days after he had been first seen at a 
medical facility. 

Comment. Yhe indolent nature of the disease 
and the difficulty in making a specife diagnosis 
i« illustrated in this case, as is the necessity for 
bone biopsy if disk space aspiration Is negative. 
Note also the contrast. between the normal 
white blood cell count and the elevated sedi- 
mentation rate. 


Case ir (Patient 2). A 36 year old Caucasian 
male was admitted to LAC/USC Medical Cen- 
zer with a 1 day history of left side neck pain, 
radiating into the left shoulder. There was no 
history of trauma. Admitring laboratory data 
included a normal hemoglobin and a white 
blood cell count of 11,300 per mm.?, The sedi- 
mentation rate was 37 per cent. The roentgeno- 
grams of his cervical spine showed minimal nar- 
rowing of the C; « disk space and slight anterior 








Uic. 3. (Patient 4). Roentgenogram of the thoracic 
spine 3 months after initial diagnosis of Psea- 
domonas spondylitis shows narrowing of the Tii 
disk space, destruction of the end plates, and 
prominent paravertebral masses. 
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hig. 4. Case ju (Patient 18). (7) Anteroposterior 

roentgerogram and (B) tomogram of the sacrum $ 
weeks afer admission show widening of the right 
sacro: joint and destruction of the bone mar- 


gins. 





cortica destruction (Fig. 2.7). He was given a 
clinical gnosis of ‘degenerative cervical 
spine d sezse" and treated for 1 week with head 
halter wastion before being discharged. 

One vek later the patient was re-admitted 
with the -ame symptoms, but now he volun- 
teered -he fact that he had been a heroin addict 
for 5 vears, Roentgenograms showed further 
progressien of bone destruction and disk space 
narrow ng (Fig. 2B), and the radiologist sug- 
gested x agnosis of tuberculosis. Bone biopsy 
grew oat A/ebsiella aerobacter anc the patient 
was tr | with Kanamycin. Roentgenogram 
during the convalescent period 1c weeks after 
the paciest's initial admission showed further 
progression of the disk space narrowing and 
reactive sone changes (Fig. 2C). 

Com:sezt. Failure to appreciate the associa- 
tion of osteomyelitis with drug abuse may re- 
sult in. erroneous clinical diagnoses. On the 
other | ara, if the radiologist is not aware of 
this accciation. he will frequently suggest 
tuberce osis, since the roentgenographie fnd- 
ings ami stes of predilection are similar. 
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lic. g. Case iv (Patient 26). Roentgenogram of the 
left wrist at the time of admission shows destruc- 
tion of the radial stvloid process with soft tissue 
swelling (arrow). 


Case tti (Patient 13). A 48 year old Cauca- 
sian male, heroin addict, was admitted to LAC’ 
USC Medical Center complaining of a 2 day 
history of low back pain radiating into the right 
leg and low grade fever. He had hepatitis 3 
vears previously and had been a diabetic for 13 
years. Roentgenograms of the lumbar spine 
were read as normal. 

Five weeks later when a myelography was 
performed for a possible herniated disk, de- 
struction of the right sacroiliac joint was noticed 
and tomograms helped to confirm the diagnosis 
of sacroiliac joint osteomyelitis (Fig. 4, .7 and 
B). A bone biopsy cultured Pseudomonas, and 
he was treated with Gentamycin. 

Comment, The age of this patient might ex- 
clude him from being considered a drug addict, 
but 40 per cent of our cases were beyond the 
age of 35 years. 


Case iv (Patient 26). A 26 year old Cauca- 
sian female who had been a heroin addict for 8 
months was seen in the emergency clinic be- 
cause of a 1 month history of pain and swelling 
in the left wrist. Roentgenograms at admission 
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showed destruction of the left radial stvloid 
process (Fig. 5). The patient was treated with 
open incision and drainage; and cultures of the 
wound grew out Pseudomonas aeruginosa. 

Comment. Bony prominences are classic sites 
for tuberculous osteomyelitis. 


Case v (Patient 32). A 26 vear old Negro 
female who had been a heroin addict for the 
past 2 vears was admitted to LAC/USC Medi- 
cal Center because of a 3 day history of fever 
and chills. It was also incidentally noted that 
she complained of low back pain which radiated 
into both lower extremities. A/ebsie/la aeroéac- 
fer was grown from her blood cultures but a pri- 
mary site of infection. was not determined. 
Kanamycin was begun but was stopped on the 
third day of therapy when the patient developed 
a hemolytic episode and subsequent renal fail- 
ure. She also developed gastrointestinal bleed- 
ing secondary to thrombocytopenia. 

Bone survey $ weeks after admission, be- 
cause of generalized skeletal pain, revealed 
destruction. of the shoulder, ribs, spine, and 
symphysis pubis, Aspiration of the latter site 
grew out Alebsiella aerobacter, and the patient 
was treated with Tetracycline. Four months 
later, while the patient was being transferred to 
a rehabilitation hospital, roentgenograms showed 
almost total collapse of C; and Ls (Fig. 6, .7 and 
B). Lvtic lesions of the pelvic bone, symphysis 
pubis, and right femur were also present (Fig. 
6C), as well as similar lesions of the right hu- 
merus, right scapula, and ribs (Fig. 6D). 

Comment. This case represents the only ex- 
ample of a patient presenting with an acute 
septic illness and generalized osteomyelitis. 


ROENTGENOGRAPHIC FINDINGS 


The spine was the most frequent area 
affected. with spondylitis occurring in 18 
of the 32 cases. Other sites of involvement 
included the sacroiliac joints (Fig. 4, .7 and 
B), symphysis pubis (Fig. 6C), bony pro- 
tuberances (Fig. 5), and the sternoclavicu- 
lar joints. 

The earliest roentgenographic findings in 
the vertebral bodies are irregular cortical 
demineralization of the vertebral end plates 
with minimal subchondral erosion, espe- 
cially in the anterior two-thirds of the ver- 
tebral body (Fig. 1.7; and 2.7). Frequently, 
there is involvement of the vertebral end 


Vou. 118, No. 2 Hematogeneous Osteomyelitis r Drug Addicts 361 











Vic. 6. Case v (Patient 32). Roentgenograms of multiple locamens 4 months after admission during the con- 
valescent period of the patient's illness. (4) Lateral roentgerosram of the cervical spine shows almost total 
collapse of C; with partial bridging anteriorly. (B) Lateral -centgenogram of the lumbar spine shows de- 
struction and displacement anteriorly of body of Ls (arrow). There is also partial destruction of all the 
vertebrae anteriorly. (C) Anteroposterior roentgenogram « pelvis shows marked destruction of the 
symphysis pubis and permeative changes in the bones of the sight femoral neck and both ischia. 











Vic. 6. Case v (Patient 32). 
roentgenogram of the right chest shows lytic 


(D) Anteroposterior 


changes in all of the bones along with a 
the seventh rib (arrow). 


plates on both sides of the disk space.” 
These findings are almost simultaneously 
accompanied by disk space narrowing.! 

Later, minimal reactive sclercsis" ap- 
pears at the margin of destruction and oc- 

casionally periosteal reaction may also be 
seen (Fig. 1C 5 and 2C). Soft tissue findings 
such as paravertebral masses (Fig. 3) and 
indistinctness of the psoas muscle mar- 
gins were infrequently seen. Bone involve- 
ment at other locations manifested itself as 
a nonspecific area of destruction cc nsistent 
with the appearance of a subacute osteo- 
myelitis. 

Serial roentgenograms and tomograms 
were often valuable in delineating the ex- 
tent and characteristics of the lesion. 

Fluorine 18 bone scans have proved to 
be a valuable ancillarv technique even 
though it is nonspecific in that it reflects 
only increased osteoblastic activity. The 
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fluorine 18 scan was positive in each of the 
$ cases where it was used.* 


DISCUSSION 


There has been a marked increased 
incidence of hematogeneous osteomyelitis 
caused by the unusual organisms, Pseudo- 
monas aeruginosa and Klebsiella aerobacter. 
The distribution of the lesions which in- 

olve the spine, sacroiliac joints, sterno- 
clavicular joint, and bony protuberances 
is similar to that of tuberculous osteomye- 
litis which has often been the primary 
roentgenologic diagnosis." It seems im- 
portant to stress that during the 2 vear 
interval covered by this study, only 3 
cases of tuberculous osteomyelitis entered 
the Medical Center in contrast to 32 cases 
of drug abuse osteomyelitis. The charac- 
teristic indolent clinical course! of the dis- 
ease in a population somewhat older than 
one generally associates with the drug 
problem is also worthy of emphasis. 

Recognition of this unusual form of 
osteomyelitis with establishment of the 
etiologic agent through a vigorous diag- 
nostic approach using tomography, bone 
scanning, and bone biopsy is necessary so 
that effective therapy can be instituted 
promptly and debilitating and irreversible 
complications prevented. 


SUMMARY 


Hematogeneous osteomyelitis caused by 
Pseudomonas aeruginosa and Klebsiella 
aerobacter is a newly recognized complica- 
tion of intravenous drug abuse. 


Daniel Kido, M.D. 

Department of Hospitals 

Los Angeles County 

University of Southern California Medi 
General Hospital 

1200 North State Street 

Los Angeles, California 90033 


cal Center 


* Since December 1972, the Department of Nuclear Medicine 
has been using Tete polyphosphate and more recently Te sm 
Sn-EDHP gent (diphosphonate compound) on an e - 
mental basis. Both of these compounds have been as effective as 
Huorine 18 in detecting increased osteoblastic activity. 
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OSTEOMYELITIS OF THE ILIUM IN PATIENTS 
WITH CROHN'S DISEASE* 


By GARY G. GHAHREMANI, M.D.f 


CHICAGO, ILLINOIS 


YOGENIC osteomvelitis of the pelvic 

bones is relatively uncommon. Morgan 
and Yates" encountered it with an in- 
cidence of § per cent among their 616 cases 
of osteomyelitis. Either hematogeneous 
spread from a distant focus or direct in- 
volvement from adjacent soft tissue infec- 
tions after trauma, gluteal or psoas ab- 
scesses and decubitus ulcers mav lead to 
pelvic osteomyelitis.5:4292? This process is 
usually localized to the ilium, the largest 
pelvic bone with an abundant bloed supply 
and hematopoietic marrow. '*?? 

Although many inflammatory ntestinal 
lesions such as appendicitis and civerticu- 
litis occur close to the bony pelvis, their 
role in the development of osteomvelitis 
has remained unknown. Several cases of 
pelvic osteomyelitis presenting -linically 
as appendicitis have been reportec.? !^?* [n 
no instance, however, was any causal rela- 
tion implicated. It is probable that anti- 
biotic therapy and early surgical manage- 
ment of many inflammatory intraabdom- 
inal diseases prevents a complicatiag osteo- 
myelitis. However, patients with Crohn's 
disease (granulomatous enteri-is and 
colitis) seem prone to develop pelvic os- 
teomyelitis. This is reflected in our ob- 
servation at the University of Chicago 
Hospitals where 4 of 7 consecutive cases 
of osteomyelitis of the ilium were patients 
with Crohn's disease. The assocgition. of 
these 2 conditions has not been previously 
described in the roentgenologic liserature. 
The only reference to this subject aas been 
in a report from this institution describing 
2 cases with osteomvelitis? One of these 
patients had osteomyelitis of the lumbo- 
sacral spine. The other had involvement of 
the ilium and is included as the frst case 
of the following series. 





REPORT OF CASES 


Case r. A «2 year old male was referred to the 
University of Chicago Hospitals in June 1967 
because of recurrent regional enteritis. He had 
undergone resection of the terminal ileum and a 
part of the ascending colon 14 years earlier. 
Subsequently the disease recurred and para- 
rectal fistulas developed. More recently an 
abscess in the right lower abdomen was drained. 
The site of incision, however, did not heal and 
an enterocutaneous fistula developed with the 
external orifice adjacent to the right anterior 
superior iliac spine. Persistent fever, drainage 
from the fistula, and increasing right flank and 
hip pain led to his admission. 

A roentgenogram of the pelvis demonstrated 
a large area of destruction with slight marginal 
sclerosis in the right iliac wing (Fig. 1.7). Bar- 
ium examinations of the small bowel and colon 
revealed recurrent regional enteritis, although 
the ileocolic anastomosis was patent. The in- 
volved segments were connected to an abscess 
overlving the area of osteomyelitis. Injection of 
hpiodol into the enterocutaneous fistula also 
demonstrated its communication with the 
abscess which extended along the right psoas 
muscle (Fig. 1B). 

At laparotomy a large abscess eroding into 
the right ilium was evacuated and drained. The 
fistulas and the involved segments of the bowel 
were resected and an ileo-transverse colostomy 
was performed. A subtotal resection of the iliac 
wing was carried out 2 weeks later, supple- 
mented with an intensive course of antibiotics, 
Pathologic examination of the resected speci- 
mens confirmed the diagnosis of regional enteri- 
tis with fistulization and osteomyelitis of the 
ilium. Thus far the clinical and roentgenologic 
studies have not shown any new areas of osteo- 
myelitis. However, recurrent regional enteritis 
has required further resection of the intestine 
and reconstruction of an ileo-colic anastomosis 
in March 1971. 


Case u. This 12 year old boy presented ini- 


* From the Department of Radiology, The University of Chicago, Chicago, Linois. 
T Associate Professor of Radiology. Present Address: Medical Colleze of Virginia, Richmond, Virginia, 
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Fic; i Case 1. Pye 








enic osteomyelitis com- 
glicating Crohn's disease. (4) Roentgeno- 
gram of the right half of the pelvis shows a 
large destructive lesion with sight mar- 





sinal sclerosis in the ilium. (B) Injection of 


enntrast material into the enterocutaneous 
rstula demonstrates connection with the 
zbscess in the area of osteomvelitis. (C) 
Postsurgical deformity of the ilium and re- 
current Crohn's disease as seen § years 
Pater. 
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Vic. 2. Case i1. (4) Roentgenogram obtaiaed at the time of initial barium enema examination shows a cir- 
cumscribed osteolytic process in the left ilium and an abscess lateral to the sigmoid. (B) A recent roent- 
genogram illustrates the area of healed osteomyelitis despite persistent evidence for regional enteritis. 


tially with a 2 month history of recurrent left 
lower abdominal pain, fever and weight loss. 
Bloody diarrhea had occurred more recently. A 
roentgenogram of the abdomen showed obli- 
teration of the left psoas margin and & 2.5 cm. 
lytic lesion in the left ilium (Fig. 2.7). Barium 
examinations of the colon revealed mucosal ul- 
cerations in the descending colon and sigmoid. 
The findings were suggestive of u cerative 
colitis. The nature of the purely lytic lesion in 
the ilium could not be determined at that time- 

Further evaluation of the patient was ac- 
complished in another hospital, where he even- 
tually underwent laparotomy for coatinuous 
fever and abdominal pain. At operacion the 
colon appeared chronically inflamed. here 
was a large retroperitoneal abscess in the left 
lower abdomen with fistulous communication 
to the sigmoid. This abscess was drained, and 
an ileoproctostomy was performed following 
resection of the involved intestine. Tl e speci- 
men consisting of 8 em. of terminal ileum and 
100 cm. of the colon revealed diffuse chronic 
inflammation. The initial pathologic diagnosis 
was ulcerative colitis, but a subsequent evalua- 
tion showed transmural infiltration aad scat- 
tered granulomas indicating Crohn's. disease. 
The destructive lesion of the ilium responded to 
antibiotics and presumably represerred an 


area of osteomyelitis adjacent to the abscess 


(Fig. 2, A and B). 


Case in, The patient, a white male aged 16 
years, was referred to this hospital because of 
enterocutaneous fistulas secondary to regional 
enteritis, A roentgenologic diagnosis of the dis- 
ease was made in November 1970, and he was 
placed on azulfidine. Four months later he de- 
veloped pain in the right lower abdomen and a 
partial small bowel obstruction. At laparotomy 
a large fixed inflammatory mass was found en- 
casing several inches of distal ileum. Posterior 
to this was a paracecal abscess containing thick 
yellowish pus which was evacuated and 
drained. A bypass ileo-transverse colostomy 
was done without resection of the terminal 
ileum. In the postoperative period the 2 drain- 
age sites in the right lower abdomen did not 
heal resulting in enterocutaneous fistulas. 

A roentgenogram of the pelvis obtained in 
February demonstrated erosion and 
sclerosis of the right iliac crest. Subsequent 
studies including laminagrams indicated an 
osteomyelitis in this region. Injection of con- 
trast material into the orifice of the fistulas 
showed extensive intercommunicating entero- 
cutaneous fistulas to the ileum and cecum. 
These findings were also demonstrated on a 
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small bowel examination (Fig. 3). In March 
1972, resection of the fistulous tracts and the 
involved intestine (4€ cm. of ileum and 30 cm. 
of proximal colon) was performed. Antibiotic 
treatment of the osteomyelitis was also initi- 
ated. The patient's subsequent course was un- 
eventful. 


Case iv. This 17 year old male was trans- 
ferred to the University of Chicago Hospitals in 
December 1970. The roentgenologie diagnosis 
of regional enteritis had been made 2 vears 
earlier and he had been treated with steroids 
until 2 months ago. At this time the patient 
developed right lower abdominal pain, fever 
and dysuria. Urine cultures grew out E. col, 
Enterobacter and Klebsiella. An intravenous 
pyelogram revealed changes compatible with 
chronic pyelonephritis on the right. Despite 
antibiotic therapy the urine did not clear. He 
was admitted to this hospital with continuous 
fever, tenderness in the lower abdomen and a 
recent episode of hematuria. 

A roentgenogram of the abdomen revealed a 
soft tissue mass in the right lower quadrant. An 
area of rarefaction suggestive of osteomyelitis 
was present in the inferior margin of the right 
ilium adjacent to the iliosacral joint (Fig. 4). 
Examinations of the colon and small bowel 
indicated further progression of regional enteri- 
tis with the development of fistulous tracts and 
an abscess involving terminal ileum, cecum and 
rectum (Fig. 4,7). Passage of barium on urina- 
tion was noted in the course of this examina- 
tion, although an enterourinary fistula was not 
visible. A retrograde cvstogram demonstrated 
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Fic. : se UL. A roentgenogram of tae small bowe 
series at I hour demonstrates adhesions between 
the i: testinal loops and enterocutaneous fistulas 
direcás over the area of osteomyelitis in the right 
lac erest. 





vesicourereral reflux on the right with a stric- 
ture of the distal right ureter. 

At laparotomy the terminal ileum showed 
markec irflammatory changes wita a surround- 
ing ab cess containing 30 cc. of purulent ma- 
terial. “Fae resection of the involved ileum, 
cecum and the abscess was followed by an ieo- 
ascend mg colostomy. An enterovesical fistula 








Fic. 4. Case iv. (4) Demonstration of ulcerations of the right lateral rectal wall and an area of osteomyelitis 
in the inferior aspect of the right ilium. (B) A roentgenograre o! the pelvis after 2 weeks of antibiotic ther- 
apy indicates healing of the osteomyelitis with some scleros s lateral to the iliosacral joint. 
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was visualized at surgery and was removed. A 
right ureterolysis was done to relieve the ob- 
struction resulting from periureteric fibrosis. 
The pathologic diagnosis was granulomatous 
ileocolitis with fistulas and abscess formation. 
The postoperative course has beer without 
complication and the osseous changes of the 
ilium have disappeared under antibiot:c therapy 
(Fig. 4B). 
DISCUSSION 

The natural historv of Crohn's disease 
consists not only of a chronic course with 
intestinal complications, 19:155.15:5 hut also 
of a variety of cutaneous and skeletal mani- 
festations.??:».57.15 The latter include arth- 
ritis, spondylitis and periostitis associated 
with Crohn's disease? 59515 

In 1969, Goldstein et al? from this hos- 
pital reported briefly about 2 cases of re- 
gional enteritis complicated b: osteo- 
myelitis. The site of involvement was the 
lumbosacral spine in one patient and the 
iliac wing in the other (Case 1; Fig. 1). The 
current series of 4 patients with osteo- 
myelitis of the ilium were seen among 200 
cases of Crohn's disease studied by the 
author. The resultant incidence of 2 per 
cent Is surprising since this complication 
has not been mentioned in the experience 
reported bv others.^911555 One explana- 
tion is that the majority of our patients 
with Crohn's disease have been referred be- 
cause of the severity of their disease and 
its complications. 

The only bone involved with osteo- 
myelitis in our current series was the ilium, 
usually the right iliac wing (3 of 4 cases). 
This is not incidental since the terminal 
ileum and fistulas and abscesses complicat- 
ing its involvement by regional enteritis i1 
are commonly localized in the right iliac 
fossa. In all instances sinus tracts and 
fistulas had led to development of an 
abscess directly overlying the area of 
osteomyelitis. Thus, fecal contamination 
becomes the apparent cause for this type of 
pyogenic osteomyelitis. All 4 patients un- 
derwent surgical evacuation of the abscess 
and resection. of the involved intestine. 
Subsequently, 3 of these responded to anti- 
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biotic therapy with gradual but complete 
healing of osteomyelitis. In Case 1, how- 
ever, a resection of the right iliac wing was 
required to cure the disease (Fig. 1). This 
patient had a longer clinical history of re- 
gional enteritis; and the extent of osteo- 
myelitis with marginal sclerosis was also 
indicative of a chronic process. These find- 
ings often lead to an unsatisfactory re- 
ponse to medical management of osteo- 
myelitis as recently emphasized by West 
et al” 

The clinical and roentgenologic features 
of regional enteritis?” are well described 
and the correct diagnosis is often not dif- 
ficult. On the other hand, the presentation 
of pelvic osteomyelitis is quite variable 
and at times misleading.* 15797? There may 
be pain localized to the hip joint or buttock 
or along the distribution of the sciatic 
nerve,^7.15?9 2 Morgan and Yates" also 
emphasize that many of these patients 
present with an abdominal syndrome. This 
condition may closely simulate clinical 
signs of acute appendicitis on the right and 
diverticulitis or a paracolic abscess on the 
left. Indeed several patients with pelvic 
osteomyelitis have been subjected to la- 
parotomy before the correct diagnosis was 
made.*:14:20 

In our limited experience the recognition 
of osteomyelitis complicating regional en- 
teritis has not been difficult. These pa- 
tients usually have a long history of in- 
testinal disease with rather typical roent- 
genologic findings on small bowel and colon 
examinations. However, attention 
should also be given to the bones of the 
pelvis and lumbosacral spine to detect an 
associated osteomyelitis in these patients. 
Demonstration of fistulous tracts com- 
municating with an abscess overlying a 
destructive lesion of the ilium should alert 
the radiologist regarding development of 
an osteomyelitis. Only a few other entities 
should be considered in the differential 
diagnosis. Although rare in this country, 
tuberculosis and actinomycosis may not 
only simulate intestinal changes of regional 
enteritis? but may also result in fistulas, 


Vor. 118, No. 2 


abscesses and osteomyelitis. One should 
consider a possible lymphomatous in- 
volvement of the small bowel? with bone 
metastases. Such cases have been reported 
and mistakenly treated as ilac osteo- 
myelitis.? To our knowledge carcinoma 
complicating regional enteritis has not 
been reported to directly invade or metas- 
tusize to the pelvis.!°' However, in- 
volvement of pelvic bones and the sacrum 
by carcinomas of the colon and rectum 
may be similar to an osteomyelitis." Barium 
examination of the colon should permit a 
erentiation of carcinoma from Crohn's 
disease in such patients. 

Several authors have described the de- 
velopment of vertebral osteomyelitis fol- 
lewing various types of abdominal sur- 
gery,?* Although the majority of pa- 
tients with Crohn's disease may eventually 
require surgical treatment, we cannot im- 
plicate previous operations as a cause of 
the osteomyelitis in our cases. However, 
this possibility should be considered when 
an osteolvtic process is detected in the 
pelvis or lumbosacral spine of these pa- 
tients in the postoperative period. 






SUMMARY 


Osteomvelitis of the ilium complicating 
Crohn's disease 1s reported in 4 patients. 
This represents an incidence of 2 per cent 
ia the material examined by the author. 

In each instance fistulous tracts and 
abscesses were present adjacent to the in- 
volved iliac wings. 

This tvpe of pyogenic osteomyelitis 
usually responds to antibiotic therapy pro- 
vided that the involved intestine and asso- 
ciated fistulas and abscesses are removed. 
Department of Radiology 
Box 728 
Medical College of Virginia 
Richmond, Virginia 23219 
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COSTAL ECHINOCOCCOSIS* 
REPORT OF SIX CASES AND REVIEW OF THE LITERATURE 


By A. BONAKDARPOUR, M.D., Y. FAZL ALI ZAD=B, M.D, H. MAGHSSOUDI, M.D., 
S. SHARIAT, M.D., aud WALTER LEVY, M.D. 


FEHRAN, IRAN AND PHILADELPHIA. PENNSYLVANIA 


I; CHINOCOCCUS disease of bone or 

osteohvdatidosis is a relatively rare 
entity and costal echinococcosis is excep- 
sional. To our knowledge, 32 cases of 
costal echinococcosis have been reported 
m the medical literature of the Western 
Hemisphere. 3-849 

The purpose of this communication is to 
eport the roentgen manifestations of 6 
vases of surgically proven costal echinococ- 
cosis observed at Tehran University Hos- 
pitals during the past 8 years. Further, we 
wish to emphasize the importance of pre- 
operative diagnosis which is essential for 
selection of the appropriate surgical ap- 
proach in order to eradicate the disease 
ind to prevent both anaphylactic shock 
and dissemination of the parasite. 

The cause of osteohydatidosis is the 
larva of Echinococcus granulosus which is 
asually transmitted from dogs and other 
carnivorous animals to man.? Echinococ- 
cosis of the soft tissues of the body takes 
the form of hydatid cyst. However, be- 
cause of the more solid structure of bone, 
asteohvdatidosis has a multiloculated ap- 
pearance. This should not be confused with 
the grave form of echinococcosis, which 
causes multiloculated lesions in the soft tis- 
sues, especially the liver, and which acts 
ake a malignant tumor, has a fatal out- 
come, and is caused by Echinococcus multi- 


2,12 








focularis. 

When the larva of Echinococcus granu- 
wsus lodges in bone, it may take 2 patho- 
logic courses, as follows: 

a. There may be buds vegetating from 
the mother vesicle which produce a 
multiloculated cavity with diverticu- 
lar extensions. The process gradually 


iavades the spongiosa in every direc- 
tok. 
b. Sometimes exogenous vesicles de- 
p outside the original vesicle anc 
ravriads of new vesicles invade the 
soengiosa causing bone destruction. 





Wh itever the process, there will be c 
multiloculated osteolytic lesion in the rib 
This primary rib lesion slowly grows anc 
may involve the adjacent organs such as 
vertelzae, pleura, subcutaneous soft tis- 
sues, etc. If the lesion breaks through the 
cortical portion of the rib, it will produce 
an oss fluent abscess with different types o^ 
compl cations of varying degrees of gravity 

ROENTGEN FINDINGS 

Roentgen manifestations of costa 
echinczoecosis may be classified as follows: 
1. Intca-osseous form: a. solitary costa 
form :primary); b. costovertebral form 
(primers or secondary); and 2. Extra- 
osseou- porm with rib erosion by contiguity 
(secorelary). 





1. IN TRA-OSSEOUS FORM 


a. &obtary costal form. Early uncom- 
plicated cases are similar to giant cel 
variet’ lesions of the skeletal system 
There is an area of multiloculated rib de- 
structor. without periosteal reaction. The 
rib is *xpanded and the cortex intact.*5 No 
adjacent soft tissue density is present. 
Usual y the posterior portion of the rib 1s 
involved (Fig. 1; and 2, .7-C). This de- 
struct ve process grows silently. Some- 
times the lesion may remain unrecognizec 
for mane years. Roth'* reports a prover 
case c? solitary rib lesion in a 20 year olc 
male ound on routine chest examination. 


* From the Departments of Radiology and Pathology, Temple University Sheni of Medicine, Philadelphia, Penasylvania, and the 


Tehran University Medical School, Tehran, Iran. 
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fic. 1. A 27 year old female with a solitary form of 
intra-osseous echinococcosis involvinz the left 
sixth rib. There is extensive multilocular osteol ysis 
and expansion of the posterior portion of the rib. 
The neck of the rib is not involved bus the lesion 
extends laterally to the axillary portion of this rib. 
No involvement of the spine or adjacent soft tis- 
sues can be identified. At surgery intra-osseous 
costal echinococcosis was found. 


The patient immigrated to the United 
States of America at the age of 4. prior to 
which he lived in rural Sicily in frequent 
contact with sheepdogs. In all probability 
he acquired the disease as a child at least 
16 years before accidental detection. 

Solitary costal echinococcosis like other 
types of osteohydatidosis is never self. 
limiting.) The lesion grows in all direc- 
tions. It replaces the spongiosa as it grows 
along the axis of the rib and causes ex- 
pansion where it meets more resistance 
from the solid cortical portion of the rib 
(Fig. 1; and 2, 4-C). The primary lesion 
is usually in the posterior portion of the 
rib where it first causes cortical expansion 
and may later break through the cortex 
and produce an extrapleural soft tissue 
mass. The roentgen differential diagnosis 
from round cell tumors including plasma- 
cytoma, osteolytic metastases, neurofi- 
bromas, and other similar conditions that 
are associated with extrapleural soft tis- 
sue densities, is dificult at this time. 

b. Costovertebral form. The lesion may 
further extend to involve the adjacent 
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vertebra. On the other hand, many cases 
occur primarily in the spine and extend to 
the adjacent rib and other structures. Fre- 
quentlv associated intrathoracic and para- 
spinal soft tissue masses are present (Fig. 
3). It is difficult to be certain whether the 
lesion. originated first in the rib or the 
vertebra. Most cases of the costovertebral 
form are reported as spinal lesions.^* The 
reason is that these patients usually do not 
seek medical advice until neurologic 
symptoms develop. It has been suggested 
that the bone showing a higher degree of 
involvement is the primary site. Another 
important differential point is earlier de- 
velopment of neurologic signs in the pri- 
mary vertebral form which is more com- 
mon than the other type. The differentia- 
tion between the 2 types is only of academic 
interest and has no significant bearing on 
the management of the patient. 

Pathologic fracture may be seen in 
costal echinococcosis, but none was ob- 
served in this series. 


2. EXTRA-OSSEOUS FORM WITH RIB 
EROSION BY CON TIGUITY 

Occasionally, a soft tissue lesion adjacent 
to the rib such as an intrathoracic hydatid 
cyst causes pressure erosion of the rib 
(Fig. 4, Æ and B; 5, Æ and B; and 6, 4 and 
B). This is not invasion of the rib by 
the parasitic infestation, but purely related 
to the mechanical effect of the cyst causing 
pressure and atrophy of the rib.?^* This 
phenomenon may be seen in the hydatid 
cysts of the thoracic inlet in which location 
there is not much room for expansion of 
the parasite. These cysts may simulete che 
so-called "Pancoast tumor"? with rib 
erosion (Fig. 3). The differential diagnosis 
is bronchogenic carcinoma and other en- 
tities that may produce posterior sulcus 
tumors. Pleural cysts (primary or secon 
darv to pulmonary cysts) that are not in 
the thoracic inlet may also cause pressure 
atrophy of the neighboring ribs (Fig. 4, .7 
and B; $, 4 and B; and 6, 4 and B). The 
remaining segment of the ribs adjacent 
to the eroded zone may have a sclerotic 
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Vic. 2. Gf) A 35 year old male with an intra-osseous echin-cczcosis of the right seventh rib posteriorly 
(arrows). There is an osteolytic expansile lesion without coczeal breakthrough. (8) Close-up view shows 
the medial aspect of the lesion to better advantage (curved a ). There is no involvement of the adjacent 
vertebra, but the neck of the rib is sclerotic and narrow (straight arrow). This sclerotic appearance is re- 
lated to secondary infection as proven by surgery. (C) The Eteral aspect of the lesion is better seen in this 


view (arrow). 








appearance. This sclerotic appezrance may — press ze from the hydatid cyst." Sclerosis 
be due to ischemic necrosis releted to the may also be related to secondary infection 


loss of nutrient periosteum by mechanical  invol arg the rib (Fig. 2, ,7-C). 








DISCUSSION 
The radiologist has a very important 
role to play in the management of oatients 
with costal echinococcosis. In ques-ionable 
cases the radiologist should immediately 
warn the surgeon for 2 important -easons. 
First, so that a biopsy which is contrain- 
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Fic. 3. A 38 year old male with the costovertebral 
form of echinococcosis. There is an osteolytic 
multioculated expansile lesion involving the 
posterior one-third of the right third rib. There is a 
relatively large adjacent soft tissue mass producing 
the appearance of a “Pancoast tumor.” Extensive 
osteolysis of T3 and T2 is present. It is difficult to 
be certain whether the lesion started in the rib or 
the spine. Note evidence of pressure atrophy at 
the vertebral end of the right second rib related to 
an adjacent soft tissue mass. 


pu 


dicated is not performed since such a 
biopsy may cause dissemination of the 
scolices and other complications. 

Second, so that the surgeon will be 
prepared to perform the operation. of 
choice in order to prevent anaphylactic 
shock, which may be a fatal complication 
of surgery, and surgical dissemination of 
the parasites. 

Whenever a radiologist practicing in an 
endemic area encounters an osteolytic rib 
lesion, he should consider costal echino- 
coccosis among other possibilities, such as 
giant cell types of lesions, round cell tu- 





Vic. 4. (4) A 40 year old female with an ex ra-osseous form of echinococcosis of the left fourth and fifth ribs 
(arrows). An adjacent extrapleural soft t ssue mass is present. This is a primary pleural echinococcal cyst 
causing pressure erosion of the 2 ribs proven at surgery. (B) The same patient had extrinsic pressure upon 
the left kidney. At surgery this was relate i to a large hydatid cyst of the tail of the pancreas. 
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Fic. 2. (4) A 30 year old male with an extra-osseous erosive ech ®eccccosis of the left fifth, sixth, seventh, ard 


eighth ribs. At surgery multiple large hydatid cysts were pre: 
had produced significant pressure atrophy of the axillary pe: 
lesser extent of the seventh and eighth ribs. The heart and 
right. (B) Erosion of the ribs is better seen in this close-up «x 


mors, osteolvtic metastases, and neuro- 
fibromas. This policy not only may be life- 
saving, but in certain cases such as those 
manifesting the form of Pancoast tumor a 
curable patient will not be considered a 
hopeless case of advanced cancer (Fig. 3) 
and the life-saving operation will not be 
delaved until severe complications make 
the diagnosis obvious and the treatment 
difficult.” 

Although Echinococcus disease is rare in 
the United States of America, about ṣo 
new Cases are reported per decade with only 
about 2 per cent showing bone involve- 
ment.” Because of this rarity, when the dis- 
ease is encountered it becomes a diagnostic 
and therapeutic dilemma that may cost 
the patient his life. [f an osteolytic lesion 
with the previously described characteris- 





nt in the left hemithorax. One of the cys:s 
sons of the left fifth and sixth ribs and toa 
diastinum show a significant shift to tke 
v (arrows). 











tics is encountered in an American in- 
migrar? from the endemic areas, such cs 
the case reported by Roth,!® the radio- 
ogist sould include costal echinococcos s 
among his differential diagnostic possibil- 
ties. 

Finsily, the 6 cases with rib involve- 
ment reported here were observed it 
Tehran University Hospitals during a tine 
span ct only about 8 vears. Patients seen 
in other numerous hospitals in the greater 
Tehram area are not included in this series. 
On th: other hand, most cases of costo- 
verteb-il form of disease are reported as 

















spinal lesions,’ because of prevalence of 
neurel gic symptoms. Therefore, the 13- 


cidene = of echinococcosis of rib is certain v 
much gher than suggested by the medical 
literate in the endemic areas. To oar 























Fic. 6. C4) A 32 year old male with a lesion of the 
right eighth rib proven to be related to an extra- 
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knowledge, only 32 cases have been re- 
ported under the heading of costal echino- 
coccosis in the western literature. The pres- 
ent series brings the total up to 38. How- 
ever, if one includes reported spinal lesions 
with rib involvement, the incidence will be 
considerably higher. 
SUMMARY 

Six new cases of costa] echinococcosis 
operated upon in a time span of 8 vears at 
Tehran University Hospitals are reported. 

Early cases present as an intracostal 
solitary expansile osteolvtic lesion. The 
more advanced forms manifest as destruc- 
tive costovertebral lesions with adjacent 
soft tissue masses. Sometimes extra-os- 
seous lesions such as pleural hydatid cysts 
cause pressure atrophy of the ribs. 

The importance of the role of radiologists 
in the management of the patient is em- 
phasized. 

It is probable that the incidence of 
costal echinococcosis in the endemic areas 
is much higher than suggested by the 32 
previous cases that have reached the 
medical literature of the Western Hemi- 
sphere. 

A. Bonakdarpour, M.D. 
Department of Radiology 
Temple University Hospital 

3401 North Broad Street 
Philadelphia, Pennsylvania 19140 


Tae authors wish to thank Drs. G. C. 
Bird, G. Rovera, G. Rothman, and William 
Rickie for their advice and Miss Linda 


osseous form of echinococcosis. The patient had an 
operation for a suprahepatic cyst one vear prior to 
admission. He developed a bronchobiltary fistula 
after the first surgery. At a second operation a 
voluminous cyst was found adherent to the dia- 
phragm and pleura producing pressure erosion 
upon the eighth rib. The cyst was accidentally 
opened and the patient died of anaphylactic shock. 
(B; Close-up view of the eighth rib shows the pres- 
sure erosion to better advantage (arrow). 


Vor, 118, No. 2 


Montz and Miss Beverly Bender for typing 
the manuscript. 
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ROENTGENOGRAPHIC AND CLINICAL APPRAISAL 
OF SICKLE CELL BETA-THALASSEMIA DISEASE* 


By JACK REYNOLDS, M.D., JACK A. PRITCHARD, M.D., 


DARRELL LUDDERS, M.D., 


and RUBLE A. MASON, M.T. 
DALLAS, TEXAS 


ICKLE cell-thalassemia disecse is an 
pu disorder caused b. the in- 
heritance of one gene for hemoglo in S and 


one gene for thalassemia. The presence of 


these mutant genes has an adve-se effect 
on both the rate of hemoglobin svnthesis 
and on the physical properties of -his com- 
pound. Although primarily an heraatologic 
disorder, this disease of the ervthron is 
variously reflected in other organ svstems 
and may produce a syndrome s milar to 
that seen in other variant forms of sickle cell 
disease in which the morbid effects of the 
sickle gene find clinical expression. In its 
symptomatic form, it is characterized by 
chronic anemia, episodes of jaundice, 
hepatosplenomegaly, and recurreat bouts 
of pain in the extremities and back 

The entity was initially described over a 
quarter of a century ago, and it was the 
first of the variant forms of heterozygous 
sickle cell hemoglobinopathy to be genet- 
ically defined. The original observations 
were made in Sicily by Silvestroni and 
Bianco,? who published a detailel report 
of their to year study in 1955. It was ob- 
served in the United States in ggo by 
Powell ef al? and first reportec in the 
American Negro by Banks er alt in 1952. 
In recent vears, several excellent review 
articles have appeared,?3*5 but these deal 
primarily with the a anc clinical 
aspects of the disorder. The literat ire con- 
tains a number of case reports which 
briefly allude to the roentgenolozic fea- 
tures, but the nature and frequency of the 
roentgen changes in sickle cell-thalassemia 
disease, as observed in a sizable group of 
adult patients, have not been eval ated in 
depth. The facts concerning the mode of 


inheritance of the sickle gene, and the 
pathologic changes which evolve as a re- 
sult of the unique physical properties of 
sickle hemoglobin are well known. The 
fundamental lesion lies in the molecular 
structure of the compound. Like normal 
hemoglobin A, the globin of hemoglobin S 
is composed of 2 pairs of polypeptide 
chains, called alpha and beta chains. The 
alpha chains are normal, but the amino 
acid sequence in the beta chains is altered 
in à way which affects phvsico-chemical be- 
havior.? However, the genetic and bio- 
chemical basis of thalassemia and its mode 
of interaction with the sickle gene is ex- 
tremely complex, and the mechanisms 
are the subject of continuing investigation. 
A brief discussion of what is known con- 
cerning these basic mechanisms is necessary 
in order to properly define the disorder 
known as sickle cell-thalassemia disease, 
and to explain the diverse nature of its 
clinical and roentgenologic manifestations. 

The severity of the clinical and roent- 


genologic manifestations of sickle cell. 
thalassemia disease varies greatly among 


individuals with this disorder. Some pa- 
tients suffer a painful, debilitating illness 
which seems almost identical to the syn- 
drome seen in victims of homozygous 
sickle cell disease. Others, however, ex- 
perience no overt disease, and like most in- 
dividuals with the simple heterozvgous 
condition, sickle cell trait, remain unaware 
of their hematologic defect." These dif- 
ferences observed among patients with this 
disease are, at least in part, influenced by 
the tvpe of thalassemia gene inherited bv 
the individual. For “thalassemia” is not 
a discrete entity. It is a heterogeneous col- 


* Prom the Departments of Radi tology, Obstetrics ond Gynecology, The University of Texas Southwestern Medical Si hool, Dallas 


Texas. 
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lection of hereditary microcytic anemias, 
each controlled by a different gene. AL 
though these thalassemic states are pheno- 
typically similar, distinct clinical differ- 
ences do exist. One type of thalassemia 
gene affects the synthesis of the alpha 
chains of the globin moiety and when 
present in combination with the gene for 
hemoglobin S, no interaction takes place; 
ie, the amount of normal hemoglobin A 
is in excess of hemoglobin S, as it is in the 
sickle cell trait, so that the morbid mani- 
testations of the hemoglobinopathy are 
aot expressed. This form of the hybrid 
ondition, sickle cell-alpha-thalassemia, is 
not within the scope of this discussion. 

However, at least one thalassemia gene 
‘and there may be several) exerts its 
deleterious effects on the synthesis of the 
beta chains. The disease produced in the 
homozygote by its inheritance is called 
beta-thalassemia, and in the doul bly het- 
erozygous condition, sickle cell-beta- 
thalassemia, this gene does E with 
the gene for hemoglobin S by suppressing 
the synthesis of normal beta chains which 
are required for the elaboration of hemo- 

globin A. It may also have some effect on 
the rate of sy nthesis of the abnormal beta 
chain used to form hemoglobin S, but to a 
lesser degree, and as a result, the pro- 
portion of hemoglobin S within the cor- 
ouscle is increased to the level at which zz 
sive sickling may occur with its pathologic 
sequela, 

The diagnosis of sickle cell-beta-thalas- 
semia is made in the laboratory employing 
electrophoretic and biochemical techniques 
designed to detect and quantitate hemo- 
zlobins S, Az and F. The patient with this 
disorder will exhibit a predominance of 
hemoglobin S, usually in concentrations 
ranging from 60 per cent to 85 per cent. 
Proof of the presence of the beta.thalas- 
semia gene hinges on the demonstration of 
an increased concentration of either hemo- 
globin A; or hemoglobin F which are 
present in only trace amounts in normal 
adults. In one form of the disorder, the 
presence of the thalassemia moiety is re- 
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flected b~ a twofold increase in hemoglobin 
A: with hemoglobin A present in amounts 
ranging rom about 20 per cent to 30 per 
cent. Ír the other, the concentration of 
hemoglcbin F reaches values of 10 to 30 
per ceat and there is complete suppression 
of hemczlobin A svnthesis.???? 

The «xistence of these differing hemo- 
globin patterns among patients with so- 
called sz kle cell-beta-thalassemia suggests 
the presence of 2 different beta thalassemia 
genes, probably alleles, and efforts have 
been wade to demonstrate some correla- 
tion bestzeen the qualitativ e and quantita- 
tive direrences in hemoglobin concentra. 
tion, xed the clinical heterogeneity ob. 
servec E. these patients.'^?? The results of 
such sti lies are not conclusive. Some sug- 
gest the: the clinical severity is a direct 
functior of the concentration of hemo- 
globin =; others indicate that the intra- 
group c fferences are only partially. con- 
trollec $y the amount of hemoglobin $ 
presert, and that some other modifying 
- ich as the concentration of hemo- 
globin F plays an important role. 

One « the purposes of this study was to 
assess t^e influence, if any, of the level of 
hemogieoin S on the roentgenologic and 
clinice} manifestations of the disease as 
observe: in this group of patients. Efforts 
were al.» made to evaluate the usefulness 
of the —entgenologic examination in the 
diagnas s of sickle cell-thalassemia disease, 
and bs aoting the correlation between the 
number and type of roentgenologic fea- 
tures asd the degree of clinical morbidity, 
to juce: the effectiveness of the roentgen 
exam mation as a means of determining the 
future cünical severity of the disease in the 
indiviiwal patient. 











MATERIAL AND METHOD 

This study is based on an analysis of the 
findings observed in a iu of 22 patients 
(18 feles, 4 ma les) with sickle cell-beta- 
thalasse nia d All were mature black 
Amereans born in Texas or in adjacent 
states. The doc and laboratory data 
were assembled through the personal ob- 


Revnolds, Pritchard, Ludders and Mason 


Jone, 1973 


PATIENTS RANKED 1 THROUGH 22 ACCORDING 
TO DECREASING CLINICAL SEVERITY OF THEIR DISEASE 


Starch Block 
Electrophoresis 


Patient 
(Sex, Age) 


Alkaline 
Resistant Hbg 








RBC Survival 
(Cr 51) 


Family Studies 
(A5 Hbg)* 





. P. d (53) 

.M.? (38) 
.D.? (22Y! 
.M.a (19) 


S*F = 100 

S= 73; A= 24 
$=81;A=7 
$=72;A= 24 


S=82;A=16 
$+F = 100 

$-84;A- 12 
S4 F « 100 

$272; A- 23 
S-73;A-20 
$-74;A- 20 
$273; A= 22 
S275; A2 17 
$-72; A- 21 


.B.? (27) 
„P? (28)? 


.J.? (26) 
. C. 3 (23)? 
. T. (40) 
.T.? (20) 


$-66;A-7 17 
$-58; A = 36 
S = 68; A = 20 
$=75;A=21 


$= 64; A = 27 
$= 67; A= 18 
$-77,A- 20 
S*F = 100 


1 = Siblings 
2= Ist. Cousins 





60d 


Mother:A> Elevated 
Mother and cousins: 
Az elevated 


Mother: A; elevated 


Son: Ag elevated 


Son: A» elevated 
Mother, brother, and son: 
A» elevated 
Mother: A> elevated 


Daughter, aunt, 
cousins: Ag elevated 
Father: A 2 elevated 


Mother: A» elevated 
Son: Az elevated 


*In family studies: Az hemoglobin was ccnsidered elevated when in excess of four per cent of the total. 


Puate L 


servations of one or more of the authors, 
and from information obtained durng mul- 
tiple hospitalizations and clinic visits, as 
recorded in hospital charts. The course of 
each patient was thus documentec from a 
period which varied from 1 to 15 years, 
and at the conclusion of the study, the ages 
of the patients ranged from 17 to 33 years 
(average age 25.0 years). 

An attempt was made to obtair a com- 
plete roentgenologic survey on every pa- 
tient which would permit inspectic n of the 
skull, axial and appendicular skeleton, 
thoracic and abdominal viscera; and, with 
some exceptions, most of these anatomic 
regions were successfully demonst-ated in 
each subject. In the selection of the pa- 
tients for this study, every effort was made 


to confirm the diagnosis of sickle cell-beta- 
thalassemia disease by emploving the cri- 
teria designed to reliably exclude individ- 
uals with other forms of sickle cell hemo- 
globinopathy from the series. No case was 
included unless the diagnosis could be 
validated by meeting one or more of the 
following criteria: (a) evidence provided by 
hemoglobin electrophoresis showing hemo- 
globin S values to be in excess of ṣo per 
cent of the total; (b) family studies show- 
ing the presence of thalassemia trait in a 
parent or offspring, thus proving the exis- 
tence of the thalassemia gene in the 
lineage of the propositus; and (c) a red 
blood cell survival curve characteristic of a 
variant form of sickle cell hemoglobin- 
opathv, thus excluding the presence of 
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homozygous sickle cell disease in patients 
in whom no hemoglobin A could be dem- 
onstrated, and under circumstances 1n 
E no family studies were feasible?! 
(Plate 1). No children, and only 4 males 
are haded in this series. This sex-age 
distribution is largely artificial, the result 
of factors which controlled the method of 
sampling. 
OBSERVATIONS 

There was great diversity in the number 
a ad magnitude of the roentgenologic mani- 
€ of sickle cel. beta-thalassemia 
disease as observed in this group of pa- 
tients. The disease is capable of producing 
extensive abnormalities in many organ 
systems. This was evident in several pa- 
tents whose roentgenograms showed a 
complex pattern of gross pathologic 
changes. Some individuals, however, ex- 
hibited none of the stigmata of the dis- 
cease. The roentgen features are not ex- 
pressed as an equal blending of the 2 hema- 
tologic diseases. Indeed, no sign uniquely 
indicative of thalassemia major was en- 
countered. All of the roentgen abnor- 
malities which were observed could be at- 
tributed to the effects of hemoglobin S, 
and the lesions produced by sickling and 
vascular blockage clearly predominated. 

There was clinical as well as roentgeno- 
togic polymorphism. In some patients, 
their "disease" was discovered in the 
«course of routine hematologic examina- 
ton, while others had suffered a pro- 
longed illness marked by episodes of ex- 
reme morbidity. Like the roentgenologic 
stigmata, all of the observed clinical mani- 
festations could be attributed to the pres- 
ence of hemoglobin S, and the dominant 
signs and symptoms were those which 
evolved as a result of local circulatory oc- 
clusion and tissue ischemia. 

From these observations, it is apparent 
that there is no “typical” roentgenographic 
or clinical pattern in sickle cell-beta- 
thalassemia disease. Although certain dis- 
tinctive features can be detected in a 
majority of the patients, the intragroup 
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differernzes are as great as the similarities. 
Regard ess of whether the patients were 
assessec according to clinical or roent- 
genologic features, an equally broad and 
variegazed spectrum was evident. 


ROZNTGENOLOGIC MANIFESTATIONS 


Roertgen cane caused by this hema- 
tologic disease were detected in 17 patients 
in this series (77.3 per cent). The observed 
change: were not all uniquely indicative of 
the disease, but distinctive lesions were 
noted m the majority. In the group as a 
whole, skeletal findings were more nu- 
merous than visceral, and in most instances 
these »one lesions resulted in signs of 
greater diagnostic value (Plate 11). In some 
patients, osseous lesions provided the only 
roentgen sign. However, abnormalities 
both ir the visceral organs and the bones 
were observed in 8 of the 22 (36.3 per cent). 
Only = patients showed ev Menke of vis- 
ceral dsease without concomitant skeletal 
involvement. 


THE SKELETON 


Fifteen of the 22 patients (68.1 per cent) 
had ore or more osseous abnormalities of 
the type encountered in sickle cell anemia 
and other variant forms of this hemo- 
globinepathy (Plate 11). Lesions caused by 
local ischemia were present in every pa- 
tient v ith skeletal involvement, and in the 
majorey of these individuals, all of the 
observed csseous changes were produced 
bv ths mechanism. Signs which could be 
definitely attributed to the effects of mar- 
row h-perplasia were seen in only 3 pa- 
tients (13.6 per cent), and equivocal evi- 
dence of this phenomenon was noted in 
2 others. In each of these cases, multiple 
lesions caused by bone ischemia were also 
presert, and they predominated. The 
mand dle, hands and feet were examined 
in several patients, but no abnormalities 
were aoted in these areas. Similarly, the 
incidence of significant change in the pelvis 
and rb cage was low. Roentgenograms of 
the long bones, axial skeleton, and skull, 
however, were of considerable diagnostic 
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THE INCIDENCE OF RCENTGEN SIGNS IN EACH OF EIGHT ANATOMIC LOCATIONS 
(Patients Are R-nked According to the Clinical Severity of Their Disease) 
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Positive Roentgen Finding Bw Region not Examined 


Piare IH. 


value, for manifestations of the disease 
were present in one or more of these areas 
in every patient with osseous invo vement. 
The morphologic features varied with their 
anatomic location. Several distinctive 
roentgenologic patterns were cbserved, 
and, for the purpose of discussicn, these 
can be conveniently arranged in 4 cate- 
gories. 

1. Diaphyseal Lesions of the Lorrz Bones. 
The long bone shafts were adequately 
demonstrated in 20 patients, anc abnor- 


malities were seen in so per cent of this 
group. Changes in the long bones reflecting 
marrow hyperplasia are described in chil- 
dren.^?? However, there was no roentgen 
evidence that this compensatory mecha- 
nism was still active in the appendicular 
skeleton of these mature patients. Instead, 
the observed roentgen abnormalities were 
the result of tissue ischemia, or osteo- 
myelitis. The reparative response to local 
damage causes increased radiopacity at 
the site of skeletal infarcts, and 2 different 
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kic. 1. GJ) Case 3. Proximal portion of lower leg at age 18. 


at age 44. 
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E) Case 1. Oblique view of distal lower leg 


Both show the mottled, amorphous pattern of increased bo: e density produced by the repair of damage 
due to infarction, Similar changes were present in the shafts of other long bones. 


patterns of bone sclerosis were encountered. 
The more common form was characterized 
by small, patchy, amorphous areas of in- 
creased density, randomly distributed with- 
in the medullary portions of the bones 
(Fig. 1, .4 and B). This pattern was noted 
in 8 of the 10 patients with diaphyseal in- 
volvement, and § of these had similar 
changes in the pelvis as well. In 2 of these 
individuals, numerous foci were present 
which, in some areas, were confluent so 
that the entire shaft had a mottled, sclero- 
tc texture. The other pattern was quite 
aiterent from the featureless, mottled 
appearance caused by the repair of acute 
ifarcts deep in the spongiosa. It is prob- 
ably produced by chronic anoxia, and 
evolves slowly to form a thin laver of 


denser bone near the periphery of the 
medulliry canal, but separated from the 
inner .spect of the cortex by a narrow, 
lucent «left.? It presents a unique roent- 
genographic appearance, resembling a cor- 
tex wi hin a cortex, and the finding is of 
great diagnostic value since 1t 1s almost 
pathognomonic of the sickle cell hemo- 
globine pathies (Fig. 2, .7 and B). The sign 
is of EO use, however, in distinguishing 
sickle cell thalassemia disease from the 
other variants. This distinctive pattern was 
presen in ¢ patients in this group. In 2, 
it was the only diaphyseal abnormality; 
the otl er 5 showed both the "cortex within 
a cortex” pattern and amorphous, patchy 
scleros s of the spongiosa. 

2. Epiphyseal Lesions of the Long Bones. 
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Vic. 2. G7) Case 4. Lateral view of femoral shaft at age 18. (B) Case i. Lateral view of proximal portion of 


the lower leg at age 44. 


In both, the changes produced by tae repair of infarcted tissue are largely confined toa zone near the 
periphery of the medullary canal, and this layer of denser bone is separated from the inner aspect of the 
cortex by a thin, lucent cleft giving the appearance of a “cortex-within-a-cortex.” This sign is highly char- 


acteristic of the sickle cell hemoglobinc pathies. 


Intravascular sickling also retards circula- 
tion in the epiphyseal portions of the long 
bones. The proximal epiphyses of the 


femora and humeri are particularly sus- 





ceptible to damage by regional ischemia. 
The pathologic changes usually evolve 
slowly as a result of chronic anoxia, but 
sudden, massive Ischemic necrosis mav oc- 
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cur following acute circulatory stasis. Ex- 
cept for their location, the roentgeno- 
graphic appearance of these epiphyseal 
lesions is essentially the same as the 
changes produced by infarction within the 
medullary canal of the diaphysis; 7.e., the 
normally lucent cancellous bore of the 
epiphysis is replaced by denser bones so 
that the region assumes “chalky” ap- 
pearance (Fig. 3; and 4, Æ and Æ). Char- 
acteristically, small lesions occupy a loca- 
tion deep in the cancellous bone at the 
center of the epiphysis where the sign may 
be difficult to detect. Extensive damage 
produces diffuse sclerosis throughout the 
region (Fig. 4, Z and 5). The process of 
repair following ischemic necrosis causes 
weakening of the bone, and secondary 
changes sometimes develop as the result 
of mechanical stress. Thus, the femoral 
head, subjected to the force of weight 
bearing, may become deformed. Solitary 
epiphyseal lesions are rare. Characteris- 
tically they occur bilaterally, although the 
extent of the lesions may differ en the two 
sides. Both the femoral and humeral heads 
were examined in 18 patients, and changes 
were observed in 7 (38.8 per cent of the 
group). Both the Rips and the shoulders 
were involved in 3 of these patients. Actual 
deformity of the femoral head was noted 
in only : individual. It was unilateral, al- 
though both hips showed signs of ischemic 
necrosis. In most instances, bone sclerosis 
was not extensive and appeared as a small 
“chalky” density at the center of the 
epiphysis. 

3. Fertebral Lesions, Changes in the 
spine, consisting of increased radiolucency 
and coarsening of the trabecular pattern, 
caused by marrow hyperplasia, are com- 
mon findings in thalassemia major,’ and 
have been described in children with 
sickle cell-thalassemia disease.5?* How- 
ever, evidence to suggest these changes 
was noted in only 1 patient in this group 
of adults, and in this individual, the 
trabecular texture was only slightly al- 
tered. Vertebral abnormalities caused by 
tissue ischemia were clearly evident in 


Jeta-Thalassen ia Disease 385 








Fic. 3. case 2. The left hip at age 35, showing the 
“ehala appearance in the femoral head pro- 
ducec be ischemic damage. Mottled densities are 








e above the acetabulum. No change in 


has occurred. 


also we: 
contor 


severa individuals as manifest by the 
unique biconcave deformity of the verte- 
bral bes so characteristic of the sickle 

cell ham oglobinopathies?** ( (Fig. 5, 4 and 
B). Eishi of the 22 patients (36.4 per cent) 
showed roentgenographic evidence of this 











distinctive sign. Prominent cup-like de- 
pressicas were present throughout the 
thorac.c and lumbar spine in 3 of these 


but the distortion was less pro- 
and involved fewer segments in 
s. In addition, 1 patient with this 
singul.r aberration in vertebral contour 
showei mottled areas of increased density, 
the result of intramedullary infarction, 
within tae spongiosa of the vertebra (Fig. 
I1). 

The iacidence of this spinal deformity 
among these patients with sickle cell-beta- 
thalas.emia was less than that noted in a 
group cf 39 adults with homozygous 
sickle sell disease in this institution (43.6 
per cec, and greater than that found in 
31 mamure patients with sickle cell-hemo- 
globin í C disease (25.8 per cent). 

‘i, Massive thickening of the 


patienzs, 
nouncsd 
the ots 
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Vic. 4. GT) Case 3. Left shoulder at age 


diploe through which course fine vertical 
striations (the so-called “hair on end" 
pattern) occurs in thalassemia major as the 
result of compensatory marrow hyper- 
plasia, and it is perhaps the most striking 
roentgenologic feature of this disease??? 
However, changes of this magnitude are 
uncommon in sickle cell anemia, : nd most 
patients with the mixed forms of sckle cell 
hemoglobinopathy show only moderate 
diploic thickening, or none at al! Pre- 
dictably, roentgen evidence of :alvarial 
thickening has been described m sickle 
cell-thalassemia, but extensive structural 
changes are rare?" [n this study, the data 
concerning the incidence of roentgen find- 
ings in this region are limited by the fact 
that adequate skull roentgenogra ns were 
obtained on only i: patients, Distinctive 
signs indicative of marrow hyperplasia 
were present in 3 of these individu ils (27.2 
per centy. 
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8. (P) Case 2. Left shoulder at age 58. 

Both show the density of the bone tc be increased in the humeral head. In Æ this change is largely con- 
fined to the cancellous bone at the certer of the epiphysis, and the sign is easily obscured by overlying 
bone structures. In B the density of he entire epiphyseal region has been altered, giving the bone a 
“chalky” appearance. 


These 3 patients showed alterations in 
the contour of the skull as manifest by 
slight. bilateral bossing in the posterior- 
superior parietal region (Fig. 6, .7 and A; 
and 7). This was the thickest portion of the 
vault, measuring 16 mm. in 1 patient. In 
cross-section, as seen in the frontal projec- 
tion, the widened area appeared lenticular 
in shape due to an increase in the bulk of 
the lucent, hematopoietic tissue of the 
diploe which was more than 1 em. thick. 
The inner table was normal, but the outer 
table was thin. 

Other Skeletal Manifestations. Osteomve- 
litis, particularly that caused. by Saf 
monella, is a well recognized complication 
of sickle cell disease, and of the related 
hemoglobinopathies. Patients with sickle 
cell-thalassemia disease are said to share 
this susceptibility.9 Usually, the infection 
occurs in the appendicular skeleton or ribs, 
but lesions of the spine have been de- 
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Vic. 5. C4) Case 4. Lower thoracic spine at age 18. (B) Case i. Lower thoracic spine at age 44. 

Both show symmetric depressions in the cephalad and caudad surfaces of the vertebral centra. Charac- 
teristically, in G4) the deformity is strikingly uniform in all involved segments, and in (B) the depression is 
largely confined to the central one-third of the "end-plate." This change is produced by the damaging 
effects of chronic ischemia on endochondral bone formation which acts to retard vertical growth of the 
vertebral body in tts central portion, and the sign is virtually diagnostic of the sickle cell hemoglobino- 


pathies. 


scribed.** Osteomyelitis was encountered in 
2 patients in this series. 

In 1 (Case 2), the infection involved the 
thoracic spine, where destructive changes 
were present in the centrum of T8, and in 
portions of the contiguous centra as well. 
The intervening disk spaces were narrowed 
and a large, fusiform paraspinal abscess 
was present. The diagnosis was based on 
*he clinical course and the roentgenologic 
appearance of the lesion. Unfortunately, 
the nature of the infecting organism was 
aever determined. 


The other patient (Case 16) developed 
Salmonella osteomyelitis during pregnancy. 
It involved both femora, multiple sites in 
the pelvis, and the left shoulder and ribs. 
The roentgen findings in the cortex of the 
femoral shafts were typical of those de- 
scribed by Wigh and Thompson? as being 
characteristic of the destructive changes 
produced by osteomyelitis in patients with 
sickle cell hemoglobinopathy. As shown in 
Figure $, a thin radiolucent de?ect parallel 
to the long axis of the shaft appears tc 
divide the cortical bone into 2 parts. This 


Reynolds, Pritchard, Ludders and Mason JESE, 1973 





Fic. 6. Case 2. 


(4) Posteroanterior and B) lateral views of skull at age 38. 


Note thickening of calvarium, large v localized to the superior parietal regions due to expansion of the 


diploe in response to erythropoietic hyperplasia. 


distinctive pattern, described as cortical 
fissuring, is a not uncommon manifestation 
of osteomvelitis in sicklers, and mav well 
be pathognomonic of this group of blood 
dyscrasias. It is produced not only by 
Salmonella infection, but by otier more 
common organisms. 


THE VISCERA 


Most of the visceral abnormalities ob- 
served in sickle cell-beta-thalassemia dis- 
ease are manifestations of the gene for 
hemoglobin 5, for they develop as a direct 
result of intravascular sickling aad circu- 
latory stasis, but many are nonsoecific in 
the sense that they also occur in other 
hematologic diseases characterized by 
anemia and accelerated hemolvss. Com- 
pared to the skeletal lesions, some ot which 
were virtually pathognomonic of sickle 
cell hemoglobinopathy, the visceral 
changes, as encountered in this group, 
were, in general, less distinctive. Many 
were evanescent, disappearing as the tem- 
porary pathologic conditions which gave 
rise to them regressed, Nevertheless, the 
roentgenologic examination of the thoraco- 
abdominal viscera was often of considerable 
diagnostic value. Signs directly att-ibutable 
to the hematologic disorder were demon- 
strated in one or more organs in Io of these 
22 patients (45.4 per cent). These roentgen 


signs varied according to the nature of the 
pathologic mechanism and the organ in- 
volved. 

Lungs, Patients with the sickle cell 
hemoglobinopathies experience an in- 
creased susceptibility to pulmonary infec- 
tions, and roentgen evidence of pneumonia 
was the most common visceral abnormality 
encountered in this group. It was observed 
in 8 of the 21 patients with adequate chest 
roentgenograms, and repeated episodes 
were documented in 6 individuals. The 





Fic. Case 3. Photographic enlargement of a 
portion of the vault, in frontal projection at age 18. 
The increased thickness of the calvarium in the 
superior parietal region is caused by an increase 
in the width of the diploic layer; the outer table is 
slightly atrophic. In the region of greatest distor- 
tion (arrows), the vault is r4 mm. thick, and the 
diploe 12 mm. thick. 


roentgenographic manifestations were no 
cifferent from those produced by pneu- 
monia in the general population. Lung 
changes caused by pulmonary vascular 
occlusion, a mechanism which can be di- 
rectly attributed to the hemoglobinopathy, 
Go occur, and roentgen signs of pulmonary 
infarction were noted in 4 patients (Fig. 
&, ; and B). Pulmonary circulatory stasis 
may develop £4 situ in response to local 
factors which promote intravascular sick- 
lng and effectively impede blood flow. 
Pulmonary vascular blockade by embolus 
is probably a more common cause of acute 
infarction. Such emboli consist of bits of 
bone marrow which enter the circulation 
trom foci of ischemic necrosis in the spine 
er extremities. In all forms of sickle ceil 
hemoglobinopathy, pulmonary infarction 
is more frequent in females, and tends to 
eccur as a complication of pregnancy near 
the time of parturition.* *?? This temporal 
selation was observed only once in this 
study in a patient in whom clinical signs 
znd symptoms of pulmonary infarction ap- 
peared 2 days after delivery, and were fol- 
lowed bv the tvpical roentgen changes 
eCase 19). The roentgenologic appearance 
ef the lung lesion was much the same in all 
«ases. The pattern was indistinguishable 
rom that produced by infarcts of thrombo- 
embolic origin. 

Spleen. Splenomegaly is a constant fea- 
ture of thalassemia major, and is com- 
monlv encountered in children with the 
mixed or homozygous sickle cell hemo- 
zlobinopathies. In these sickle states, en- 
largement is primarily due to the fact that 
the sickled corpuscles cannot pass freely 
through the small, tortuous vascular chan- 
aels, and the organ becomes engorged with 
red cells sequestered within the sinusoids. 
The size of the spleen fluctuates in re- 
sponse to systemic and local conditions 
which control the tendency of circulating 
erythrocytes to become distorted. Massive 
sequestration causes rapid enlargement 
and circulatory stasis--a state which is 
conducive to splenic infarction. Focal 
ischemic lesions are produced during such 
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episodes, and scattered areas of fibrosis 
develoo with the passage of time. The ef. 


ge 
fect is cumulative, and the organ gradually 

















Fic. 8. Case 6. Osteomyelitis of femoral shaft. 
Nete the linear intracortical fissuring. This pat- 
tern seems to be virtually diagnostic of the sick- 
lemie disorders, and may be related to pre-existing 
sural changes in the compact bone which 


struc 
facil? 





ates the spread of infection within the cortex. 
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lic. 9g. Gf) Case 5, 
age 19. 
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Posteroanterior view of chest at age 18. (B) Case 19. Posteroanterior view of chest at 


Both show infiltration in right lung Gagnosed as pulmonary infarction. Æ is about 8 days after onset of 
right-sided pleuritic pain and tachycarcia which was preceded by a painful crisis involving the extremities 
and back, accompanied by an acute hemolytic episode. A lung scan showed “cold” areas in right midlung 
field and left base. There was transient right axis deviation by electrocardiography, and moderate cardio- 
megaly. B shows a small, nebulous infitration in right lateral base. The right costophrenic angle is also 
obscured by a collection of pleural fuic. Roentgenogram was made 6 days post partum. 


grows smaller as the splenic parenchyma 
is replaced by scar tissue which mav even- 
tually become impegnated with calcium 
salts. 

Conditions which favor splenic fibrosis 
occur more frequently and at aa earlier 
age in patients with homozygous sickle 
cell disease, and characteristically, spleno- 
megaly is rare after the age of 10. In a 
group of 40 adults (mean age 24 vears) 
with thisgenotype examined in this institu- 
tion, there was no patient with -oentgen 
evidence of splenic enlargement. However, 
the tendency toward "autospleneccomy" is 
less pronounced in the variant ‘orms of 
sickle cell hemoglobinopathy as evidenced 
by the fact that 8 of a group of 31 mature 
patients (mean age 37 years) with sickle 
cel-hemoglobin C disease had -oentgen 
signs of splenomegaly (25.8 per ceat). The 
incidence of splenic enlargement i» adults 
with sickle cell-beta-thalassemia is com- 
parable. In this study, the size of tie organ 
could be properly assessed in 21 patients, 
and roentgen evidence of splenomegaly 
was noted in 6 (28.6 per cent) (Fiz. 10, Æ 
and B). 

One of the patients in this series (Case 
I) showed roentgen evidence of splenic 


calcification (Fig. 11). An extensive mottled 
and reticular pattern caused by increased 
iron content and ditfuse calcium deposi- 
tion has been described by others in pa- 
tients with sickle cell-thalassemia.???* Cal 
cification is probably more common in 
homozygotes, for it was found in 10 per 
cent of 40 adult patients with sickle cell 
anemia in a recent local survey. In a group 
of patients with sickle cell.hemoglobin C 
disease in this institution, the incidence 
of splenic calcification was similar to that 
found among those with sickle cell-beta- 
thalassemia; że., 2 examples in 31 patients. 
In homozygous sickle cell disease, the cal- 
cified organ is usually small, but in the 
variant forms of the hemoglobinopathy, 
the spleen which contains mineral is often 
quite large. That described by Whitley 
et al” weighed 1,750 grams. The example 
encountered in this study was, therefore, 
unusual, for the spleen was extremely 
small and appeared as a 3 X4 cm. tri- 
angular calcific density, high in the left 
upper quadrant. 

Liver and Gallbladder. The size of the liver 
could be reliably estimated by roentgeno- 
graphic means in 20 patients, and transient 
episodes of hepatomegaly were demon- 
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Fic. 10. CA) Case 4. Roentgenogram of left abdominal regior at age 16, at the time of painful crisis. The 
, 4 E s E = : 


spleen tip (arrow) Is 15.5 


cm. below diaphragm. Note 


.eformitv of vertebral centra. (B) Case 3. 


Roentgenogram of left abdominal region at age 18, three weess after onset of left upper quadrant pain and 
tenderness. The spleen tip, usually palpated 3 cm. below cos al margin, is ¢ cm. lower and a “splenic rub” 
was audible. Splenic infarct was suspected. The lower pole of ;pleen (arrow) is 19 cm. below the diaphragm. 


strated in 4 (20.0 per cent). As in the other 
forms of sickle cell hemoglobinopathy, en- 
largement occurs during crises or intercur- 
rent bouts of illness, due largely to an 
effect on regional blood flow. Conditions 
which favor intravascular sickling, and 
other factors which act to prolong hepatic 
circulation, cause engorgement of the 
organ, and the resultant ischemia mav 
produce focal parenchymal damage. The 
manner in which the liver is affected is 
sometimes complex, for occasionally the 
blood flow, already slowed by intrahepatic 
stickling and pre-existing liver and biliary 
tract disease, is further retarded as a result 
of passive congestion of cardiac origin.” 
Disease of the biliary tract occurs in 
sickle cell-beta-thalassemia disease as a 
corollary of chronic hemolytic anemia.” 
When present, biliary calculi may also 


play © role in the evolution of liver disease 
by causing choledochal obstruction. None 
of the patients in this series had radiopaque 
stonez, and the incidence of radiolucent 
caleuE in the group as a whole is unknown 
because only 4 patients had cholecysto- 
grams. It is of interest, however, that the 
contr.st studv was abnormal in 2 of these 
patierts. In both, the gallbladder failed to 
opaci y despite repeated attempts, and al- 
though no calculi were demonstrated 
roent zenographically, subsequent surgery 
revea ed small pigment stones, and bile of 
very Eigh viscosity. 

Heert. The cardiac abnormalities which 
are eacountered in the sickle cell hemo- 
globiropathies are of 2 types: cor pul. 
monae; and cardiomegaly due to anemia. 
Changes in the contour of the heart typical 
of co: pulmonale may develop as a com- 
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Fic. 11. Case 1. Lateral roentgenogram of the ab- 
dominal region, at age 42, shows small. atrophic, 
heavily calcified spleen (arrow). In this ^roiection, 
the organ measured 1.50X 3.5 cm. Note, also, the 
appearance of the lumbar spine. In addi-ion to the 
characteristic depression in the articuli r surfaces 
of the centra, the normally lucent cancdlous bone 
presents a mottled, sclerotic-appearing texture as 
the result of the repair of ischemic dama ac. 


plication of pulmonary vascular occlusion. 
Although 4 patients in this group suffered 
pulmonary infarctions, no examples of 
cor pulmonale were encountered in this 
study. However, since signs of this type of 
heart disease have been noted im adults 
with other forms of symptomatc sickle 
cell hemoglobinopathy, the complication 
might reasonably be expected to occur in 
sickle cell-beta-thalassemia disease.” 
Moderate, generalized cardiomegaly is 
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common in patients with homozygous 
sickle cell disease. It is produced by the 
effects of severe anemia on circulatory 
dynamics, and this was noted in 33 of 43 
adults (76.7 per cent) with sickle cell 
anemia recentlv examined in this institu- 
tion. Since this change depends on the 
existence of profound anemia, it 1s not 
commonly seen in variant forms of the dis- 
ease in which hemoglobin values are usually 
maintained at a level which places no 
strain on the functional reserve of the heart. 
Therefore, the absence of cardiomegaly in 
a patient with skeletal changes typical of 
sickle cell hemoglobinopathy offers. pre- 
sumptive roentgenologic evidence that 
the patient has a variant form of the dis- 
order and z sickle cell anemia. 

It should be emphasized, however, that 
while this “rule of thumb” based on heart 
size is a valuable diagnostic procedure, and 
usually reliable, it is not infallible. The 
physiologic processes which limit the se- 
verity of anemia in patients with variant 
forms of the disorder are in precarious 
balance, and the total red blood cell mass 
mav suddenly diminish in response to con- 
ditions which cause accelerated hemolvsis 
or which serve to inhibit erythropoiesis. 
Thus, although uncommon, cardiomegaly 
accompanied by cardiac failure does occur 
in sickle cell-beta-thalassemia disease as a 
manifestation of a hemolytic or aplastic 
crisis, and such an episode was observed in 
1 patient (Case 5) in this study (Fig. 9.7). 

Renal Disease. Two forms of renal dis- 
ease, both of which mav produce roentgeno- 
logic signs, occur as the result of sicklem!a. 
Corpuscles containing hemoglobin S sickle 
rapidly when exposed to an environment of 
high osmolaritv and low oxvgen tension 
such as exists in the renal medulla. The 
resultant increase in hemic viscosity im- 
pedes the flow of blood through this re- 
gion, and the process may progress to ef- 
fect complete circulatory stasis and cause 
ischemic necrosis of the renal papilla. Such 
a lesion is manifest clinically by total gross 
hematuria. This form of sickle cell nephro- 
pathy has been described in patients with 


Vou. 118, No. 2 


sickle cell-thalassemia disease?! There were 
2 patients in this series with clinical evi- 
dence of this complication. Unfortunately, 
pyelograms were not obtained at the time 
of the acute episode, and roen:genologic 
confirmation of the diagnosis 1s lacking. 

The roentgen features of renal papillary 
necrosis, as encountered in patients with 
other forms of the hemoglobinopathy, 
have been described, and the changes 
produced by the lesions in sickle cell-beta- 
thalassemia disease should be identical, 17 
Necrosis occurs in the central portion of 
the papilla. The devitalized tissue may re- 
main zz sifu demarcated by a circum- 
ferential cleft which communicates with 
the calyx so that an opaque, ring-like shadow 
is seen in the urogram. More commonly, 
the necrotic material sloughs out to leave 
a defect in the papilla. More than one 
papilla may be affected. With repair of the 
lesion, the appearance becomes less dis- 
tinctive and cannot easily be distinguished 
from the changes produced by chronic 
pyelonephritis. 

The incidence of pyelonephritis is high 
in all forms of sickle cell hemoglobino- 
pathy, even in sickle cell trait. It has been 
proposed that this increased susceptibility 
is an integral feature of the blood dvscrasia, 
directly attributable to the local patho- 
physiologic changes produced in the kidney 
by the effects of sickling on the regional 
circulation." As a result, the tissue of the 
renal medulla, damaged by ischemia, offers 
an environment conducive to bacterial 
growth. If, as seems likely, the disorder 
does bear a direct etiologic relationship to 
the sickle gene, it ranks among the more 
common of the primary stigmata of the 
hemoglobinopathy. Ten of the 22 patients 
(45.5 per cent) in this study were diagnosed 
as having either acute or chronic pyelo- 
nephritis as evidenced bv clinical and bac- 
teriologic manifestations. In 2 of these pa- 
tients, this renal disease was the o2/v form 
of morbidity experienced which could be 
related to their blood dvscrasia, except for 
mild anemia. 

Pyelograms were obtained on only 5 
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patienes in this study. Therefore, the in- 
cidence of roentgen evidence of chronic 
pyelorephritis in the group as a whole is 
unkneavn. However, signs of calvceal dis- 
tortiog typical of this disorder were present 
in 2 patients. The changes observed ex- 
hibited mo unique features to indicate the 
role o: the hemoglobinopathy in the patho. 
genesis cf the lesion. 


CLINICAL MANIFESTATIONS 


AltLowgh a roentgenologic survey is ef- 
fective in recording most of the morbid 
changes produced in the course of this dis- 
ease, seme of the clinical and hemato- 
logic events cause no roentgen changes, or 
only crensient abnormalities which mar 
escape documentation by roentgenology. Ia 
order to convey a broader concept of the 
disorcer, a brief discussion of some of the 
clinical features, and the frequency with 
whick they were encountered in this group 
of patients is necessary (Plate i1). 

The patient with sickle cell hemoglob- 
inopazhy usually measures the severity of 
his di-esse by the frequency of painful crises 
which, in the homozygote, are so common. 
This verbid manifestation is not univer- 
sally >resent among those with the variant 
forme cf the disorder. As in sickle cell 
hemoglobin C disease, some patients with 
sickle cell-beta-thalassemia are spared these 
episodes of bone pain caused by ischemia.” 
There were 4 such individuals in this series 
(18.2 per cent) ranging in age from Ig to 3o 
years However, in keeping with the clini- 
cal heterogeneity of this variant, there were 
7 patents (32 per cent) who noted the on- 
set of painful crises as children and, like 
victims of the homozygous disease, con- 
tinued to suffer numerous attacks. The re- 
main mg 11 patients (so per cent), while not 
asymptomatic, experienced a relatively 
pain tree course. Their first crisis was de- 
lavec until after puberty, and in 6 of these, 
there has been no recurrence. This pattern 
isin Eeeping with the observations of Monti 
et al. * who noted that the earter the initial 
crisis, che greater the frequency and sever- 
ity o these painful episodes. 
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CLINICAL MANIFESTATIONS 


Patients are ranked according to duration and severity of clinical course 
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The truly life-threatening comp ications 
of this disease arise as a result of the patho- 
logic mechanisms which cause vascular 
blockade in a vital organ or initate ful. 
minant anemia. Twelve patients in this 
series experienced complications of zhis sort 
which proved nearly fatal. In most, the 
morbid episode was manifest as severe 
anemia; others suffered pulmonary infarc- 
tion, cerebral vascular occlusion, or wide- 
spread osteomyelitis. Not only co these 
complications occur in patients wita a long 
history of periodic painful crises, bat those 
in whom the disease has been occult seem 
to be equally vulnerable. Nearly fatal 
episodes of this sort were experienced by 7 


of the 15 patients who had reached matur- 
ity with little or no morbidity. In several 
of these, the presence of sickle cell hemo- 
globinopathy and its role in the etiology of 
the attack was initially unsuspected. 
Although red blood cell survival is im- 
paired in sickle cell-beta-thalassemia, the 
resultant chronic anemia is not as severe as 
that encountered in homozygous sickle cell 
disease, or in thalassemia major. In some 
patients in this studv, including some who 
suffered frequent pain crises, hemoglobin 
values were nearly normal, and the average 
hemoglobin concentration in blood samples 
obtained during periods of well-being was 
11.5 grams per cent. However, aplastic or 
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hemolvtic crises were observed on at least 
one occasion in 10 patients (45.5 per cent). 
Folic acid deficiency with resultant severe 
anemia has been described in this vari- 
ant." Folate depletion was the cause of 
the episode of profound anemia in 4 of 
these patients. The threat is greatest during 
pregnancy when nutritional demands are 
high.” 

Others have observed that the physio- 
logic changes which accompany pregnancy 
may adversely influence the course of this 
hematologic disorder.^:*19/15 Sickle cell he- 
moglobinopathy ranks as a major cause of 
maternal death, and the incidence of life- 
threatening complications is high in gravid 
patients with the variant forms of the dis- 
ease. Such episodes, being unheralded, are 
particularly dangerous in those hetero- 
zygotes with previously occult disease who 
suffer their first symptom during their first 
obstetrical experience. The maternal blood 
dyscrasia is also said to result in increased 
fetal loss,4:57-19.29 

Although there were no maternal deaths 
among the patients in this study, the gravid 
state had a marked effect on the clinical 
severity of this blood dvscrasia, comparable 
to that described by others.9!*? Of the 18 
females in the group, only 1, unmarried, 
(Case 3) was never pregnant. Fourteen of 
the 17 (82.3 per cent) became acutely ill 
during at least one pregnancy with symp- 
toms which could be attributed to their 
hematologic disease. The role of pregnancy 
in eliciting the morbid manifestations of the 
hemoglobinopathy seems firmly established 
when it is noted that 11 of these patients 
had been unaware of their blood disease 
until the conditions of the gravid state 
triggered a symptomatic episode. The com- 
plications were fulminant and life-threaten- 
ing in 7; Ze., 6 suffered sudden, profound 
anemia near term, and 1 had a pulmonary 
infarct. Painful crises occurred in the ma- 
jority, usually late in pregnancy. Pyelo- 
nephritis was very common, being ob. 
served in 8 patients during pregnancy.?* 
The incidence of other infectious disorders 
was also increased. Pneumonia occurred in 
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3, and : patient, with previously unde- 
tected temoglobinopathy, developed Sa/- 
monel s osteomyelitis in multiple sites dur- 
ing the second trimester of her first preg- 
nancy. Both hips were affected, and the 
resultar: joint destruction so limited hip 
motion that birth of her second child re- 
quirec cesarean section (Case 12). 

Our cata would suggest that sickle cell- 
beta-& :iassemia has no adverse effect on 
fertiliz«: 15 of the 17 were multiparus, : 
patiert having conceived 9 times. Fetal 
loss wa. not as great as that reported in the 
homo% zous disease.55 5:929 There was a 
total 3t 56 pregnancies among these 17 pa- 
tients, anc a fetal loss of 10 (17.8 per cent). 
The reenber of still births (6) exceeded the 
numke of abortions (4). Seven (12.5 per 
cent) sx the pregnancies ended in a prema- 
ture bith. 

Cert: un physical findings which are fre- 
quente present in patients with sickle ceil 
anem x were absent or uncommon in this 
group. in keeping with the observation of 
others, the so-called "sickle cell habitus," 
charac-erized by small stature, short trunk 
and lere gracile extremities was rare among 
these patients. ^? Similarly, leg ulcers 
which occurred in 37 per cent of the adults 
with 3&mozvgous sickle cell hemoglobinop- 
athy «died at this institution, were ab- 
sent in £his group.” Although this lesion has 
been J2scribed in patients with sickle cell- 
thalassemia disease, it is probably rare.® 





DISCUSSION 


The roentgenologic features observed in 
these satients provide insight into the 
pathciazic mechanisms which predominate 
in thes doubly heterozygous disease. The 
obsere s changes can be attributed to the 
presence of the sickle gene, but not all pa- 
tient develop roentgenologic signs. Similar 
intrassoup differences in the clinical courses 
are agecarent, and this diversity probabiv 
refleae the genetic heterogeneity of so- 
callec. sickle cell-beta-thalassemia. The 
stud» ^rovides an opportunity to assess the 
roentn findings in terms of their diagnos- 
tic spexificity, and to correlate their mag- 
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nitude with the severity of the clinical 
manifestations. 

Despite the presence of the thalassemia 
moiety in this doubly heterozygous condi- 
tion, none of the stigmata of Cooley’s 
anemia are seen, for it serves only to permit 
the gene for hemoglobin S to gair expres- 
sion. All of the clinical and roentgenologic 
manifestations produced by the hybrid 
state are those which can be attri»uted to 
the sickle cell hemoglobinopathy a one. Al- 
though several careful observers? have 
correctly 
sickle cell-beta-thalassemia, indicating that 
the distinctive bone changes are the result 
of vascular occlusion by sickled srvthro- 
cytes, this fact needs re-emphasis, ‘or some 
reports which deal primarily with the clini- 
cal aspects of the disease convev the im- 
pression that the roentgen findinzs differ 
only in degree from those seen ir thalas- 
semia major. While it is true that both dis- 
orders cause marrow hy perplasia, *his pro- 
cess is much more pronounced in Cooley’s 
anemia in which striking alteratiors in the 
texture and radiolucency of the bones are 


seen, whereas roentgen signs indicative of 


this compensatory mechanism, when pres- 
ent in the sickle cell variant, are subtle, and 
usually absent in the adult. 

Since sickle cell-beta-thalassemia can be 
absolutely distinguished from other forms 
of sickle cell hemoglobinopathy only by 
elaborate physicochemical technicues, di- 
agnostic information provided by roentgen 
signs might seem to be of little practical 
value, particularly in patients with typical 
symptoms. However, in many patients with 
this genotype, the disease is clinically oc- 
cult, and virtually indistinguishalde from 
sickle cell trait, and under such circum- 
stances, the radiologist can play a key role. 
For some of these patients, despite their 
mild clinical course, may exhibit distinc- 
tive osseous stigmata which are kaown to 
occur only in the morbid forms of sicklemia. 
Thus the roentgen signs can provide the 
initial clue which indicates the potentially 
serious nature of the patient's cisorder. 
Greater diagnostic cto by roent- 
genologic means, is not often possble, for 
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the roentgen features of sickle cell-beta- 
thalassemia are those which are common to 
all forms of symptomatic sickle cell hemo- 
globinopathy, and therefore, a specific di- 
agnosis in terms of the genotype cannot be 
advanced. Occasionally, however, by not- 
ing the coexistence of unique skeletal 
changes and certain visceral abnormalities, 
it is possible to differentiate with reasonable 
accuracy between homozygous sickle cell 
anemia, and the heterozygous variants. Al- 
though further diagnostic refinement by 
roentgenologic means alone is not feasible, 
the knowledge that the patient has a vari- 
ant form of disease can be important in his 
future medical management. 

In order to evaluate the efficiency of the 
roentgenologic examination as a diagnostic 
method in sickle cel-beta-thalassemia, a 
retrospective analvsis of the roentgen find- 
ings in this group of patients was made. In 
the initial step, an attempt was made sim- 
ply to discover the frequency with which 
the diagnosis of “some form of sickle cell 
hemoglobinopathy" could be made. To do 


this, reliance was placed on skeletal 
changes, and 3 anatomic regions were 


chosen in which signs of the greatest speci- 
ficity most frequently occur: Jong bone 
shafts; the femoral and humeral epiphyses; 
and the spine. The following signs were 
chosen as being reliable: (a) cup-like de- 
formity of the “end plates” of vertebral 
centra; (b) the “‘cortex-within-a-cortex”’ 
pattern in long bone diaphyses; and (c) bi- 
lateral sclerosis or deformity of the femoral 
or humeral heads. Based on the presence of 
at least one of the signs, it was possible to 
make the roentgenologic diagnosis of “some 
form of sickle cell hemoglobinopathy” in 13 
of the 22 patients (59.0 per cent). Distinc- 
tive changes were noted in all 3 sites in 3 
patients, and the majoritv of those with 
skeletal involvement had characteristic 
lesions in at least 2 of these locations. 

In an effort to determine if greater diag- 
nostic precision by roentgenologic means 
were possible, the roentgenograms of those 
patients found to have changes clearly in- 
dicative of “some form of sickle cell hemo- 
globinopathy" were reviewed for signs 
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which might indicate, not their precise 
genotype, but simply their heterozygous 
state, While it is recognized that the roent- 
gen criteria employed to differentiate homo- 
zvgous sickle cell anemia from the hetero- 
zvgous variants are not always reliable, the 
presumptive diagnosis of "a variant form 
of sickle cell hemoglobinopathy”’ is justified 
in patients who exhibit one or more of the 
distinctive osseous lesions described above 
in conjunction with either a normal.sized 
heart or splenomegaly. Although either of 
these visceral features is useful even in the 
absence of the other, greater accuracy is 
achieved if the diagnosis of “variant” is 
made when both are in evidence. In retro- 
spect, these roentgenologic criteria could 
have been successfully emploved in making 
the assured diagnosis of “a variant form of 
sickle cell hemoglobinopathy” in 5 of the 22 
patients (22.7 per cent). 

A word of caution is in order concerning 
spleen size as a diagnostic feature in dif- 
ferentiating the various tvpes of sickle cell 
hemoglobinopathy. The fact that spleno- 
megaly occurs in the variant forms of the 
disease is sometimes cited as a useful way 
to distinguish. the heterozvgous disorder 
from the homozygous. It should be empha- 
sized, however, that the sign should be used 
with the understanding that the majority 
of adult patients with the mixed forms of 
sickle cell hemoglobinopathy do not have 
an enlarged spleen. Thus, the absence of 
splenomegalv should not be interpreted as 
evidence of homozvgous sickle cell anemia; 
the organ provides useful information only 
when enlarged. 

In general, a positive correlation was 
found to exist between a patient's roentgen 
findings, the clinical severitv of his dis- 
order, and the concentration of hemoglobin 
S in his corpuscles, but a number of excep- 
tions were noted. Changes in the spine and 
long bones caused by ischemia provided the 
most reliable index of morbidity, and these 
occurred with greatest frequency in pa- 
tients with a long history of painful crises 
dating from childhood (Plate 1). 

"The roentgen findings were found to 
accurately reflect the degree of clinical 
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morbii ty in 16 of the patients in this study 
(73 per Cent). Seven m these 16 were pa- 
tients with a clinical syndrome almost in- 
distinguishable from the homozygous dis- 
order, and thev all showed one or more 
characteristic bone lesions; the remaining 9 
were patients with a history of absent or 
very rare painful crises, in whom the clini- 
cal cecrse resembled that of sickle cell 
trait, and in these subjects there were no 
pathozaomonic bone changes. In contrast, 
however, the other 6 patients in the study 
exhibited a dissociation between the clini- 
cal and roentgenologic stigmata in the 
sense that thev all showed at least one 
skeleta lesion typical of their hemoglobino- 
pathy, set none had a history of frequently 
recurriag painful crises. Despite the lack 
of correlation between the roentgen signs 
of the disease and its clinical expression in 
these% patients, the roentgenologic survey 
would appear to have some prognostic 
value m this disease. For the data suggest 
that most patients with multiple skeletal 
lesions have had and will continue to have 
recurrent painful crises, while those who 
have -eached maturity with no bone 
changes will probably be spared from these 
painful episodes. 

It skould be noted, however, that the 
absence of roentgenologic stigmata offers 
no assurance that a patient will not suffer 
some ef the more catastrophic complica- 
tions of this disease such as pulmonary in- 
farctisa or fulminant anemia, Indeed, 4 of 
the ¢ patients who were free of distinctive 
roentz*n signs and Md asymptoma- 
tic weve so afflicted, and conversely, 2 of 
the 7 patients with multiple distinctive 
skelez:l lesions, and a history of repeated 
crises nave, so far, been spared. Thus the 
roentgen survey is of little prognostic value 
in precicting such life-threatening episodes, 
but it can be of diagnostic importance if 
typica bone changes are discovered in a 
patiemr so stricken in whom the disease has 
preveeasly been clinically occult. In such 
circurr stances, the roentgen signs may serve 
to alert the physician to the presence of the 
unsuspected hemoglobinopathy, and pave 
the wey for optimal treatment. 
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As noted, the proportions of hemoglobin 
S, A and F vary among patients with sickle 
cell-beta-thalassemia, and it is reasonable to 
assume that this is the cause of the clinical 
polymorphism which characterizes the dis- 
ease,* [f the severity of a patient's clini- 
cal course is, in large part, a function of the 
concentration of hemoglobin S in his red 
blood cells, then variations in the percent- 
age of sickle cell hemoglobin amoag these 
patients might also be reflected roentgeno- 
logically. This possibility was explcred, but 
the findings were ambiguous (Plaze 1). 

A positive correlation between tae sickle 

hemoglobin values and the severity of the 
clinical and roentgen manifestations was 
found to exist only in those patients in 
whom the concentration of hemoglobin S 
differed markedly from the meaa value 
(Plate 11). The amount of hemoglobin S 
varied from $8 per cent to gi per cent 
(average: 73.6 per cent). All patients with 
hemoglobin S values in excess of 77 per cent 
exhibited characteristic skeletal lesions 
(Cases 1, 3, 5, 7 and 8), and in all indi- 
viduals with concentrations of hemoglobin 
S below 67 per cent there were no bone 
lesions (Cases 15, 16 and 19). However, 
among the 14 patients with hemoglobin S 
values in the intermediate range (between 
67 per cent and 77 per cent), there seemed 
to be no correlation between the concen- 
tration of sickle hemoglobin and the fre- 
quency of roentgenologic stigma-a. The 
majoritv of this heterogeneous group had 
distinctive skeletal signs, includinz 1 pa- 
tient with only 67 per cent hemogiobin S, 
and paradoxically, another patient with 77 
per cent sickle hemoglobin had no roentgen 
evidence of her disease. 

In 4 of the 22 patients, no hemoglobin A 
was detected (Cases 1, 6, 8 and 22). In 
these individuals, the concentration of 
hemoglobin S ranged from 67 to 91 per 
cent; the remainder consisted of h»moglo- 
bin F. It has been suggested that the S+F 
and the S-- A--F hemoglobin patterns are 
produced by different thalassemia genes.?99 
However, if the patients with the SF pat- 
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tern in this study did possess a different 
genotype, this was not reflected roentgeno- 
graphically or clinically. They showed no 
unique roentgen features, and the mag- 
nitude of the skeletal findings varied from 
normal to the most severe, apparently as a 
simple function of the concentration of 
hemoglobin S. There was no reliable evi- 
dence that the presence of the more soluble 
compound, hemoglobin F, had an ameliorat- 
ing effect. 


SUMMARY 


The doubly heterozygous variant form 
of sickle cell hemoglobinopathy, sickle cell- 
beta-thalassemia disease, is defined, the 
genetic background is discussed, and the 
clinical and roentgenologic polymorphism 
of the disorder is described in terms of the 
heterogeneity of the thalassemia gene and 
the differing hemoglobin electrophoretic 
patterns encountered in patients with this 
hematologic disease. 

The roentgenologic and clinical findings 
in a group of 22 adult Negroes with this 
variant are described. The incidence within 
the group of each of the major roentgeno- 
logic findings is noted, and comparison is 
made with findings as observed in groups of 
patients with sickle cell anemia, and with 
sickle cell-hemoglobin C disease. 

The roentgen findings are assessed in 
terms of their diagnostic specificity, and an 
attempt is made to correlate their magni- 
tude with the severity of the individual’s 
clinical course and hemoglobin S concen- 
tration. 

Emphasis is placed on the fact that the 
disorder bears little resemblance to Cooley’s 
anemia, and that all of the roentgen and 
clinical signs are those commonly associ- 
ated with the sickle cell hemoglobino- 
pathies. 


Jack Reynolds, M.D. 
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ROENTGENOLOGIC DIAGNOSIS IN CHRONIC 
TEMPOROMANDIBULAR JOINT 
DYSFUNCTION SYNDROME* 

By H. Y. YUNE, M.D., J. ROBERT HALL, D.D.S, CHARLES E. HUTTON, D.D.S., 
and EUGENE C. KLATTE, M.D. 


INDIANAPOLIS, INDIANA 


& RONIC temporomandibular joint dys- 
function associated with pain and 
hmitation of motion is common. The clini- 
eal diagnosis is difficult and the roentgeno- 
logic examination plays an important 
role. Because of superimposition of vari- 
ous structures, a clear roentgenographic 
delineation of the temporomandioular Joint 
is often difficult. When the pathologic 
changes are not gross, the conventional 
open and closed mouth oblique views of the 
temporomandibular joints are not ade- 
quate.? Too often the roentgenographie ex- 
amination is incomplete and it is errone- 
ously concluded that the patient’s problem 
i$ functional or psychosomatic.” 

The purpose of this paper is to describe 
in detail the roentgenographic techniques 
currently utilized at Indiana University 
Medical Center in the work-up of patients 
with temporomandibular joint dysfunction. 
The roentgenographic findings in a group of 
74 patients with this syndrome are dis- 
cussed. 


MATERIAL AND METHOD 


The roentgenograms and clinical records 
of patients with temporomandibular Joint 
dvsfunction syndrome at this institution 
from 1970 to 1972 were reviewed. Seventy- 
four patients form the material of this re- 
port. 

The techniques used during the earlier 
period were: (1) simple oblique roentgeno- 
grams in open and closed mouth positions; 
and (2) occasional straight lateral tomo- 
grams at 4 cm. intervals in open and closed 
mouth positions. There were 43 patients in 
this group. 


During the last 7 months, the technique 
was modified. A complete temporoman- 
dibular joint series includes: (1) a prelimi- 
nary submento-vertex view; (2) lateral 
zonography of each temporomandibular 
joint in (a) terminal occlusion, (b) resting, 
and (c) open mouth position; and (3) two 
series. of "corrected-axis lateral tomog- 
raphy” of the mandibular condyles. Thirty- 
one patients have been examined by this 
method. 

A number of patients had 2 or more ex- 
aminations, but for the purpose of the study 
of incidence, each patient is counted one 
time. Several patients were examined by 
both the older and the newer techniques 
and are placed in the newer technique 
group. In many of these patients pathologic 
changes which were not previously detected 
were demonstrated bv the new technique. 


ROENTGENOGRAPHIC TECHNIQUE 
I. PRELIMINARY SUBMENTO-VERTEX VIEW 
(Fig. 1) 

A regular submento-vertex view 1s first 
obtained. This serves several purposes. It 
is used to survey the over-all shape and size 
of the mandible. The posterior surface and 
lateral and medial poles of the condyles may 
be compared. The roentgenogram 1s used 
to measure the angles formed bv the coronal 
plane of each condyle to the coronal plane 
of the skull (angles a and b, Fig. 1, to be 
called the condvlocoronal angle hereafter). 
These angles will dictate the degree of rota- 
tion of the skull necessary to place the 
coronal plane of a condyle in perpendicular 
relationship to the film. An added benefit of 
the submento-vertex view 1s the opportu- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D.C., October 3-6, 1972. 
From the Departments of Radiology and Oral Surgery, Indiana University Medical Center, Indianapolis, Indiana. 
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Fic. 1. 4 suómento-vertex view of a dry skr ii. S=Sa- 
gittal plane of the skull; Cs=the coronal plane of 
the skull; Cr=the coronal plane of the right 
mandibular condyle; Cl = the coronal pline of the 
left mandibular condyle. 

In the preliminary submento-vertex view, the 
angles (a) and (b) are measured. The tomograms 
of the temporomandibular joints are obtained at 
the plane perpendicular to the lines Cr and Cl. 
These cuts are made at every 3 mm. intervals. 
In submento-vertex view the symmetry and 
general shape of the mandible can be evaluated. 
The medial and lateral poles of the mandibular 
condyles are also outlined. 


nity provided for a general surve- of the 
structures surrounding both temporoman- 
dibular Joints; 7.e., zygomatic arches, ptery- 
goid plates of the sphenoid, nasooharvnx 
and temporal bones, including the te mpanic 
cavities, mastoids, and petrous pyramids. 
These structures are intimately related to 
the temporomandibular joints and mav be 
secondarily or primarily involved in pa- 
tients with the temporomandibular joint 
dysfunction syndrome. 


2. STRAIGHT LATERAL ZONOGRAPH™ 


(Fig. 2, 4-F) 


The patient's head is placed in the 
straight lateral position. Each temporo- 
mandibular joint is examined by zonog- 
raphy (2? arc circle). Views are cbtained 
with the patient in tightly occluded (termi- 
nal occlusion), resting, and open mouth 
positions at the depth of 2 to 2.5 cm. from 
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the skin surface. These views provide an 
accurate insight into the functional aspects 
of both temporomandibular joints. The 
entire ascending ramus, including the sig- 
moid notch and coronoid process of the 
mandible are clearlv visible. 


3- CORRECTED-AXIS LATERAL TOMOGRAPHY 
(Fig. 3, A-F) 

The patient's head is rotated equal to the 
condvlocoronal angle to position the coronal 
plane of a condyle perpendicular to the 
film. The temporomzndibular joint so ro- 
tated is then cut every 3 mm. from the 
lateral to the medial pole. The CGR strat- 
omatic device with triple spiral tube mo- 
tion was used. Usually 6 to 8 cuts will tra- 
verse the width of a condyle. To decrease 
radiation. effect and increase detail, the 
field is sharply coned. These tomographic 
cuts will provide "in-depth" structural de- 
tail and any morphologic abnormality 
larger than 1 mm. in dimension may be 
visualized and accurately localized. 


Taste I 


CLASSIFICATION BY DIAGNOSIS 








I. Degenerative Changes (erosion, 
sclerosis, spur, hypertrophy) 21 
A. Nonspecific (ostecarthritis) 18 
B. Specific (rheumatoid, sclero- 
derma) 3 
Il. Limitation of Motion (without 
morphologic changes in TMJ) 16 
A. Specific (mastoiditis, impacted 
molar, contusion cf temporal 


muscle, etc.) z 
B. No specific cause dincludes pos- 
sible meniscal injury) E 
HE. Recurrent Dislocation (without 
morphologie changes in TMJ) g 
IV. Idiopathic Hypertrophy (coronoid, 
cond yle, articular eminence) 3 
V. Hemifacial Hypoplasia (congenital 
or acquired) 4 
VI. Neoplasm (primary or invasion 
from adjacent structures) 3 
VH. Normal or Undiagnosed 18 
Total Cases 74 





TMJ=ternporomandibular joint. 
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ig. 2. Straight lateral zonography. (4-7) The functional escects of the temporomandibular joints are 


studied on zonographic cuts. 

Zonographic cuts in (4 and D) terminal occlusion, (B and £) resting and (C and F) open mouth pos:- 
tions. The range of motion and dynamic positions of various cr ponent structures of both tem poromandib- 
ular joints are compared. 


RESULTS into various disease categories, as indicated 
Ü 





By correlating the roentgenographic ex- 1” Pao e 
amination and clinical records of 74 pa- 


tients with chronic temporomandibular Ee DEGENERO R CUAN SES 
joint dysfunction syndrome, certain pat- Dezenerative changes include erosion of 


terns emerged. The patients were grouped the bone cortex, sclerosis of the joint sur- 
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Vic. 3. Corrected-axis lateral tomography, (4-7) Each temporomandibular joint is studied in several multi- 
directional tomographic cuts from the lateral to the medial pole. 
(4-C) Selected frames of the right and (D-F) the left joints delineate details of the joint at the lateral 
pole in 47 and D, near midsagittal plane of the condyles in B and Æ, and at the medial pole in C and F. 
Note considerable variation in the appearance of the cond yloid fossa, articular eminence, and the shape of 
the condyle at various depths. 


faces or surrounding bone structures, bony 
spur formation and hypertrophy of certain 
parts of the temporomandibular joint. The 
degree of these changes and the combina- 
tions vary widely. Some changes were 
minute and were not recognized urtil the 
corrected-axis tomography series was ob- 
tained (Fig. 4, ,7-F). The location cf these 


changes is variable. It may be confined to a 
small area, or be widely distributed through- 
out the joint structures (Fig. s, .4- DD). 
Twenty-one patients were considered to 
have degenerative changes. This includes 
18 patients in whom the possible cause of 
the degenerative changes are either un- 
known or secondary to old or recurrent 
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Pia, 4. Nonspecific degenerative arthropathy of the right temperomandibular joint. 
(A and D) Right and left temporomandibular joints in the pen mouth lateral zonography. The range oF 






motion is normal and is symmetric on the 2 sides. (Band C) Selected frames of the right temporomandibu- 
lar joint demonstrate fattening and erosion of the articular zt nence, small spur at the anterior superior 
margin of the head of the right mandibular condyle and recaeron of the right temporomandibular joinz 
space. (E and F) Comparable cuts of the normal left tempocomandibular joint. 


trauma, and 3 patients in whom more spe- showed moderately advanced atrophy on 
"ific causes, such as rheumatoid arthritis (2 one size. but the other temporomandibular 
patients) and scleroderma (1 patient) were joint saq only superficial atrophy of the 
present. One patient with rheumatoid bone «ortices of the condyle and condyloid 
arthritis had bilaterally symmetric and fossa. 
very far advanced atrophy of all the com- 

ponent structures of both temporomandib- 

ular joints (Fig. 6, A-D). The other case In sse normal individual the mandibular 


il. LIMITATION OF MOTION 


406 




















Yune, Hall, Hutton and Klatte 


Jose, 1973 





Fic. 5. Far advanced degenerative change of the right temporomandibular joint in a young bov. 
(4) In a conventional oblique view of -he temporomandibular joint the outline of the temporomandibu- 
lar joint structures is totally indistingu shable. (B) In the oblique view of the ascending ramus of the 
mandible the hypertrophied head of the condyle is outlined (arrow). (C and D) Marked hypertrophy of the 


right mandibular condyle and a consequent ankylosis are well demonstrated in tomographic series. 


condyle glides (translates) beneath the 
articular eminence of the condvlosd fossa 
when the mouth is open. In patients with 
chronic temporomandibular joint sy adrome, 
limitation of motion is common :nd was 
present in 30 of the 74 patients studied. 
Fourteen of these patients had othe- abnor- 
malities of the temporomandibula- joints. 
These included: degenerative changes; re- 
current unilateral dislocation; id opathic 
hypertrophy; hemifacial hvpoplasa; and 
neoplasm. Limitation of motion w th nor- 





mal temporomandibu/ar Joints was noted 
in the remaining 16 patients (Fig. 7, A-D). 
In these patients there were no morpho- 
logic changes detected in the bone struc- 
tures of the temporomandibular joint; how- 
ever, in this group, there were some with 
specific causes which were implicated as the 
source of pain and limitation of motion. 
These included: chronic mastoiditis; im- 
pacted molar tooth; and contusion of the 
temporalis muscle. In the others, no specific 
cause could be found. The basis of the 
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limitation of motion may have been joint 
capsule or cartilaginous damage or neuro- 
muscular causes. Although pain in the tem- 
poromandibular joint may be the main 
cause of limitation of motion, there were 10 
patients in the degenerative arthropathy 
group who had pain, but moticn was en- 
tirely normal. 
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lif. RECURRENT DISLOCATION 


Recurrent or chronic dislocation of the 
tempceremandibular joints was noted as an 
isolated anding in 5 patients (Fig. 8, 7D). 
No otner morphologic changes were pres- 
ent. I: is assumed that these patients had 
structural damage of the nonradiopaque 
compc nents of the joints. The joint capsule 

















Fic. 6. Advanced degenerative changes of both temporomandgouiar joints due to rheumatoid arthritis. 
(4-D) Conventional examination of both temporomandi subir joints is sufficient in demonstrating far 
advanced erosion and atrophy of all components of the temporemandibular joint on both sides. On closed 
mouth position of the night C4) and the left (C) temporomaad bular joints, the atrophied condyles are in 
chronically subluxed position out of the condyloid fossa. 
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imitation of motion of both temsoromandibular joints. 


(d-D) Conventional examination of ooth temporomandibular joints demonstrates limitation of motion 
of both temporomandibular joints in a patient with history of contusion of the right temporalis muscle. 
Attempts to open the mouth wide created considerable pain in the right temporomandibular joint. No de- 
generative changes are discernible in either temporomandibular joint. Incidentally noted is unusually bulky 
and angular shape of both condyles, which are within the limits of anatomic variation. 


may be stretched and the articuler menis- 
cus may be damaged and atrophied. An 
audible click in the temporomandibular 
joints may be noted with recurrent disloca- 
tion; however, this is not a specifi: finding 
with dislocation and is more frequently 
present with degenerative changes of the 
joint. This chek is most frequently at- 
tributed to a damaged or abnormi lly posi- 


tioned articular meniscus, Partial or total 
subluxation of the temporomandibular 
Joints may also be seen with other disease 
processes, such as degenerative arthrop- 
athy, idiopathic hypertrophy, and hemi- 
facial hypoplasia. 


iV. IDIOPATHIC HYPERTROPHY 


Idiopathic hypertrophy was noted in 
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patients. This may be localized, particularly 
if it involves the coronoid process, or 1t may 
involve the condyles and articular emi- 
nences In various combinations. So-called 
idiopathic coronoid hypertrophy may be 
caused by either trauma or inflammation 
of the temporalis muscle attachment (Fig. 
9, -1- D). The hypertrophy of bones may 
be associated with hypertrophy of the car- 
tilaginous component and may closely 
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mimi: osteochondroma, both roentgeno- 
graphically and pathologically (Fig. 10, 
A-F. 
V. HEMIFACIAL HYPOPLASIA 

Henitacial hypoplasia is usually ac- 
quired and secondary to old facial injury 
whica may include the mandible. Congeni- 
tal hemifacial hypoplasia is only occasion- 


ally -ncountered (Fig. 11, .7-7). In these 








ia. 8, Chronic dislocation of both temporomandibular join s. 
(4 and C) The closed mouth positions of both temporor andibular joints demonstrate constantly extra- 
articular position of the mandibular condyles. (B and D) Very little change of this relative position of con- 
dyles to articular fossae is noted in the open mouth positi-ns. Only a small degree of hinge-like motion is 


present. 
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lic. g. Idiopathic progressive bilateral coro void hypertrophy. Initial study of the temporomandibular joints 


obtained in April, 1966, demonstrated prominent coronoid proces 





(4 and B) Right side, and (C and D) left side selected frames from the complete temporomandibular 


joint series obtained in January, 1972, d-monstrate progression of the hypertrophy of the coronoid pro- 


cesses, which are rising higher up into the infratemporal fossa and abut against the anterior border of the 


temporal bone. 


cases, the opposite side may be cl nically 
symptomatic and the cause of dysfunction 
may be secondary to neuromuscular c ranges. 
There were 4 patients who were classified 
under this category. 


Vi. NEOPLASM 


Primary neoplasms of the tempo-oman- 
dibular joint are rare. There was 1 case of 


chondrosarcoma arising from and replacing 
most of the medial pole of the left mandibu- 
lar condyle (Fig. 12). Most of the neoplastic 
processes which invade and destrov the 
temporomandibular joint arise from adja- 
cent structures, In this zroup, there was one 
patient who had carcinoma arising from 
the temporal mastoid process (Fig. 13, 
;i-D), and another that had carcinoma 
arising from the external auditory canal. 


Vou. n8, No.2 Chronic Temporomandibular Joint Evsfunction Syndrome 411 





























Fig. 10. Exuberant hypertrophy of the articular eminence, pro- ucing osteochondromatous growth. 

(4-F) Roentgenograms of the skull and conventional close] and open mouth temporomandibular joint 
views were nonrevealing, except for the increased joint space on the left side. When a complete temporo- 
mandibular joint series was subsequently obtained, a very lacge osteochondromatous mass growing from 
the articular eminence of the left temporomandibular joint was immediately apparent. 
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Vic. 11. Congenital hemifacial hypoplasia. Gross hypoplasia of the left face, including the mandible, was 


quite obvious on the routine roentgenograms of the face. 

(A and D) Open mouth lateral zonozrams of the right (4) and left (D) temporomandibular joints show 
no significant abnormality except for & slightly increased mobility on the left side. (B and C) On the cor- 
rected-axis lateral tomograms, the rigkt side js normal. (E and F) On the left side the mandibular condyle 
is short and small and the temporomamdibular joint space is reduced. 


DISCUSSION 

Chronic temporomandibular joint dys- 
function syndrome includes a heterogene- 
ous group of conditions. In the past, the 
general consensus of investigators was that 
the majority of these patients have neuro- 
muscular problems and that the oily roent- 
genographic changes are an abnormal range 


of motion or asymmetric excursion of the 
temporomandibular joints. Easily demon- 
strable changes such as advanced destruc- 
tion, erosion, atrophy, and gross disfigura- 
tion with hypertrophy of any of the com- 
ponents of the temporomandibular joints 
were occasionally demonstrated, This, how- 
ever, constituted a small minority of the 
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Fic. 12. Primary chondrosarcoma of the left mandib- 
ular condyle. 
Note increased left temporomandibular joint 
space and slight irregularity of the outline of the 
left mandibular condvle, Tomograms obtained at 
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total zroup. With the roentgenographie 
techni: e described, which includes a pre- 
liminæy submento-vertex view, straight 
latera zonography, and corrected-axis lat- 





the eme time disclosed more extensive destruc- 
tion ^t the medial pole of the left mandibular 
cond =x, without any demonstrable damage to the 
cond "aid fossa or articular eminence. At opera- 
tion, approximately 2X2.5 em. lobulated gritty 
tumee was noted to replace most of the medial 
pole of the left mandibular condyle. The pathe- 
logic lagnosis was chondrosarcoma. 








Fic. 13. Invasion of left mastoid carcinoma to the left tempo omandibular joint. 


(4 and B) Selected frames from corrected-axis lateral tors 





raphy of the left temporomandibular joint 


demonstrate destruction of the posterior half of the left cordzloid fossa. (C and D) Cuts obtained at the 
deeper layers demonstrate extensive destruction of the tensperal mastoid process and the entire mastoid 
antrum extending forward toward the external and middle zar. 
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eral tomography, positive roentgerographic 
changes were noted in 25 of 31 patients 
with chronic temporomandibular joint symp- 
toms. In an earlier group of 43 patients 
studied with routine oblique vievs of the 
temporomandibular joint, roentgenographic 
changes were noted in only 11. In ~ of these 
11 patients, the positive finding was 
limited to the abnormal range of motion. 
Fourteen of 31 patients examined by the 
new technique had nonspecific Cegenera- 
tive changes. In 11 of these 14, symptoms 
were unilateral. In all but 1 patent, de- 
generative roentgenographic chanzes were 
on the symptomatic side. The 1 who was 
the exception to this rule had degenerative 
changes on the asymptomatic side, and par- 
tial subluxation (increased range of motion) 
on the symptomatic side. In those 10 pa- 
tients in whom the side of symptoms and 
degenerative roentgenographic chenges di- 
rectly correlated, the asymptomatic side 
was entirely normal and served as a control 
for this analysis. 


CONCLUSION 


A study of a larger control population by 
our new technique is necessary and the re- 
sult of such study will be reported in the 
future. 

We feel that the demonstration of roent- 
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genographic abnormality in over 80 per 
cent of patients is highly rewarding and re- 
sults in information vital to the clinical 
management of these patients. 


Heun Y. Yune, M.D. 

Department of Radiology 

Indiana University Schoo! 
of Medicine 

1100 West Michigan Street 

Indianapolis, Indiana 46202 
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THE HARD PA .ATE* 


By GUY D. POTTER, 4LD.7 


NEW YORK, NEW YORK 


N ASSES in the hard palate are often 

assumed to be benign. The assump- 
tion that a mass in the hard palate is benign 
may lead to a tragic delay in the diagnosis 
of a malignant oral tumor.?? 

Bone destruction suggests that a lesion 
is malignant. If there is bone destruction 
associated with a palatal mass, immediate 
biopsy is imperative. 

Of the routine skull roentgenograms, the 
lateral roentgenogram is the best for show- 
ing destruction of the hard palate. 

ANATOMY 

The hard palate, made up of the hori- 

zontal plates of the maxillary and palatine 


bones, is represented roentgenographically 
by a horizontal radiodense line seen just 





A 


above tae maxillary alveolar ridges. This 
radiodsnse line is seen on every normal 
lateral skull roentgenogram. It extends 
from tae premaxilla anteriorly to the level 
of the pterygopalatine fossae posteriorly 
(Fig. 1. -7 and £).* 

The posterior part of the hard palate, 
being thin, usually projects as a single 
dense Ime. Anteriorly, the premaxillary 
portior of the hard palate is thicker and 
will b- represented by 2 dense cortical 
lines seperated by cancellous bone. 

If the line representing the hard palate 
on the lateral skull roentgenogram does 
not resch as far posteriorly as the pterygo- 
palatire fossae, this would suggest bone 
destru tion involving the posterior portion 
of the palate. If the double line anteriorly 


A 
en 


o 


Fic. 1. (A) Normal lateral skull roentgenogram. (B) Line draw ng of 4. 1—Pterygopalatine fossae. 2~~Pre- 
maxillary portion of hard palate. Note that the hard palate extends from the premaxillary portion an- 
teriorly to the pterygopalatine fossae posteriorl y. 








* Presented at the Seventy-third Annual Meeting of the American Roentgen 3as So 
t Professor of Radiology, Colleg 
Center, New York, New York. 


iety, Washington, D.C., October 3-6, 1972. 
of Physicians and Surgeons, Columbia ?niersity, and the Columbia-Presbyterian Medical 
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Fic. 2. Lateral skull roentgenogram. The entire hard 
palate is destroyed. Compare with the vormal ap- 
pearance of the hard palate as shown is Figure 1. 


produced by the premaxillary portion is 
missing, this suggests destruction of the 
anterior portion of the hard palate. 


COMPLETE DESTRUCTION OF THE 
HARD PALATE 


When the hard palate is completely de- 








Fic. 3. Coronal tomogram showing destruction of the 
hard palate. It also shows a mass in the inferior 
portion of the nasal fossa. 








bic. 4. Lateral skull roentgenogram showing that the 
anterior premaxillary portion of the hard palate ts 
destroved. The incisor tooth appears to be "float- 
ing" because itis completely surrounded by tumor, 





Fic. g. Lateral skull roentgenogram showing destruc- 
tion of the posterior portion of the hard palate. The 
hard palate should extend back to the ptervgo- 
palatine fossae. Here it does not. It stops halfway 
between the premaxilla and the pterygopalatine 
fossae. 
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stroved, then the linear density which 
should extend from the premaxilla an. 
teriorly to the ptervgopalatine fossae 
pesteriorlv is completely absent from the 
lateral skull roentgenogram. 


lilustratizve Case. A 64 vear old male had no- 
ticed a painless lump on the hard palate for the 
past 10 months, At first it was thought to be a 
torus palatinus. Skull roentgenograms were ob- 
txned. Of the routine skull roentgenograms, 
only the lateral roentgenogram showed an ab- 
normality. Et showed that the entire hard palate 
was destroved (Fig. 2). 

Tomography of the paranasal sinuses con- 
Remed the destruction of the hard palare (Fig. 
AL. A mass m the inferior portion of the nasal 
fossa was also shown. 

After the roentgenographic examination, the 
mass was biopsied. It was a reticulum cell sar- 
coma, 
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DESTRUCT!ON OF THE ANTERIOR 
OF THE HARD PALATE 


PORTION 


If destruction of the hard palate is con- 
fined te the anterior portion, then the wider 
premasilliry portion will not be seen on 
the latera! skull roentgenogram. 

The appearance of the hard palate on 
the lateral skull roentgenogram helps to 
demonstrate the limits of a known malig- 
nant tumor. 

lüustratze Case. A $2 year old man had a 
biopsy proven squamous cell epithelioma of the 
right moxidary antrum, The lateral skull roent- 
genogram showed that the tumor had extended 
beyond the maxillary antrum, because on the 
lateral skull roentgenogram the anterior por- 
tion of che hard palate was destroyed (Fig. 4). 





DESTRUCTION OF THE. POSTERIOR 
OF THE HARD PALATE 


PORTION 


When the posterior portion of the hard 





Fea. 6. Midline lateral tomograms. G7) There is destruction of “he posterior half to two-thirds of the hard 
palate. (B) Normal tomogram for comparison. There is also a laze soft tissue mass filling the nasal fossa 
and extending downward into the oral cavity in the region of th: destroyed posterior portion of the hard 

:] 
palate. 
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Fic. 7. (4) Midline lateral tomogram through the hard palate and (B) routine lateral skull roentgenogram 
showing destruction of the anterior premaxillary portion. 


palate is destroyed, the hard palate will not 
extend posteriorly to the ptervgopalatine 


fossae, but rather will stop anterior to this 
point. 


lilustrative Case. A 5« year old male com- 
plained of nasal obstruction for g mon-hs. There 
was a small mass in the midline at the junction 
of the hard and soft palates which had a pur- 
plish discoloration and was soft and nontender. 
On the lateral skull roentgenogram. the pre- 
maxillary portion of the hard palate appeared 
normal. However, the most posterior extent of 
the hard palate visualized was halfway between 
the premaxilla and the pterygopalatme fossae. 
This showed that the posterior port:on of the 
hard palate was destroyed (Fig. 5). 

Lateral tomograms confirmed dest-uction of 
the posterior part of the hard palate (Fig. 6, 
A and B). They also showed a large soft tissue 
mass filling the nasal fossa and extend ng down- 
ward into the oral cavity in the regn of the 
destroyed posterior portion of the ha-d palate. 

The patient had a plasmacytoma. 


BONE DESTRUCTION DUE TO INFLAMMATORY 
CONDITIONS 


Bone destruction. involving the hard 
palate does not always mean a malignancy! 
Inflammatory disease, especially granu- 


lomatous inflammatory disease, may de- 
strov the hard palate. 


Tifustrative Case. A 30 year old woman pre- 
sented with a large granulomatous ulcerating 
lesion in the middle of the face which had de- 
stroved the nose and all the structures in the 
nasal fossa. 

The lateral skull roentgenogram showed de- 
struction of the anterior premaxillary portion of 
the hard palate (Fig. 7B). Lateral tomogram 
confirmed this destruction (Fig. 7.7). This 
granulomatous lesion proved to be a syphilitic 
gumma. 


SUMMARY 


The image of the hard palate can be seen 
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on every normal lateral skull roentgeno- 
gram. The hard palate should extend from 
the premaxilla anteriorly, as far posteriorly 
as the pterygopalatine fossae. 

Absence of this image indicates destruc- 
tion of the hard palate throughout its 
length. 

When there is a portion of the corticated 
line formed by the hard palate on the la- 
teral skull roentgenogram which is missing, 
this indicates bone destruction involving 
that portion of the hard palate. 

Cases of reticulum cell sarcoma, squam- 
ous cell epithelioma, plasmacytoma, and 
syphilis which have produced bone de- 
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structiog of the hard palate, are presented. 


Guy D. Pater, M.D. 

Departraent of Radiology 

Columba. Presbyterian Medical Center 
622 West r68th Street 

New Yerk, New York 10022 
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THE ENLARGED FORAMEN OVALE* 


By BEHROOZ AZAR-KIA, M.D., F.F.R., MANNIE M. SCHECHTER, M.D., 
ARIE LIEBESKINE, M.D., aud JOSEPH ALAN MARC, M.D. 


BRONX, NEW YORK 


HE anatomy and normal radiology of 

the foramen ovale have been p-eviously 
described and are well known®!!-" (Fig. 1). 
Although variations in size of the foramen 
ovale may normally be present,” a careful 
evaluation of these changes will facilitate 
the diagnosis of lesions in the micdle fossa 
and the nasopharynx. When enlargement of 
the foramen ovale occurs, it is tempting to 
consider the presence of a neurinoma of the 
fifth nerve, *5.9.11,15 

Trigeminal neurinomas are usually asso- 
ciated with neurofibromatosis, anc produce 
a uniform, smooth enlargement of the fora- 
men ovale. These lesions may, owever, 
produce a variety of bone changes depend- 
ing on the size of the lesion and whether it 
extends primarily into the middle fossa or 
the posterior fossa. 

Only scattered reports of the lesions 
causing enlargement of the foramen ovale 
are reported in the literature. Enlargement 
of the foramen ovale and destruction of the 
middle fossa may occur in chordomas, 19416 
cylindromas,*? aneurysms, nasopharyn- 





i. Submentovertical view of the skull with 
normal foramen ovale (arrows) 


Fic. 


geal carcinomas, hypophyseal adeno- 
mas," meningiomas of the middle fossa,!” 
and histiocytosis.?° 

The authors feel that an analysis of the 
changes in the foramen ovale may facilitate 
the diagnosis of a middle fossa lesion. It 
should be stressed that, although the en- 
largement of the foramen ovale with well- 
defined margins has been described as al- 
most pathognomonic of trigeminal nerve 
tumors,*!!!° other slow growing lesions 
may have the same appearance and are 
described in this report. Seven cases of dif- 
ferent entities causing changes in the fora- 
men ovale are described and their specific 
roentgenologic findings are outlined. 


REPORT OF CASES 

Case 1 (R). A 43 year old male presented with 
a 2 vear history of impaired hearing on the right 
side (related to Eustachian tube blockage). He 
developed intermittent diplopia and difficulty 
with swallowing of 1 year’s duration. Neuro- 
logic examination revealed involvement of 
the sixth nerve, motor fifth nerve, tenth and 





Fic. 2. Case 1. Nasopharyngeal squamous cell car- 
cinoma with enlargement of the left foramen 
ovale with a smooth margin (arrow). 


* From the Division of Neuroradiology, Departm nt-of Radiology, Albert Einstein College of Medicine, Bronx, New York. i 
This work was supported in part by a Special Fežowship Award GF 11 NSO 2g91-01 NSRB) from the National Institute of Neuro- 


logical Diseases and Stroke, Public Health Service. 








lic. 3. Case i. Chordoma; widened left foramen 
ovale with a well-defined smooth margin (arrow). 


eleventh cranial nerves. A soft tissue mass was 
noted in the nasopharynx, 

Plain roentgenograms of the skull and neck 
showed erosion of the middle fossa at the fora- 
men with a well defined and sclerotic margin 
(Fig. 2). A right carotid angiogram revealed a 
moderately vascular soft tissue mass in the 
nasopharynx mainly supplied by the external 
carotid artery. 

This is an example of a poorly differentiated 
squamous cell carcinoma of the nasopharynx 





big. 4. Case 11. Note erosion of the dorsum 
sellae (arrow). 
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Fie. g Jase in. Meningioma of the middle fossa 
with a enlarged left foramen ovale with smooth 
margo (arrow). 


with ex ension into the skull through the fora- 
men œ e, causing erosion of middle fossa with 
a well &hined sclerotic margin. 


Case 1 (K). A 25 year old female was ad- 
mittec æ hospital because of a g month history 
of heidche and "passing out" spells. Plain 
roentgzs ograms taken in the submentovertex 
projec an showed enlargement of the foramen 
ovale =h a smooth outline (Fig. 3). In Towne's 
view ære was erosion of the dorsum sellae 
(Fig. -+ This was a chordoma, confirmed at 
surger-, 


Cas ui (D). A 48 year old female presented 
with z E story of 2 years of progressive head- 





lug. 6. 7 se iv. Cylindroma, widened foramen ovale 
«th well-defined contours (arrow). 





Vic. 7. Case iv. Note enlargement of the lef: superior 
orbital fissure (arrow). 


aches, nausea and dizziness. Neurologic ex- 
amination revealed nuchal rigidity. Toere was 
also evidence of a third and sixth nerse palsy, 
diminished corneal reflex on the left side as well 
as hypoalgesia over the distribution o^ the left 
ophthalmic division of the fifth nerve. = lumbar 
puncture showed an opening pressur: of 230 
mm. H:O, a protein of 1:0 mg. percent and the 
fuid was xanthochromic. 

Roentgenographic examination in th? antero- 
posterior projection revealed sclerosis of the 
petrous ridge with enlargement of the eft fora- 
men ovale which had a smooth outline (Fig. 5). 

Left carotid angiography disclosed. anterior 
and downward displacement of the ezvernous 
portion of the internal carotid artery. 











Chordoma. 7953, widening of the 
right foramen ovale with well-defined margins 
jarrow). 


Fic. B, Case v. 
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This is a case of a meningioma of the middle 
fossa with extension into the foramen ovale 
which is widened and has a smooth outline. 
This was thought to be a characteristic sign of 
a trigeminal neurinoma, but proved at sur 
to be a meningioma, 


gery 


Case iv (C). A 31 year old female was ad- 
mitted to the hospital because of left-sided 
frontal headaches for 4 vears, diplopia for 4 
months and numbness of the left side of the 
face for 4 weeks. Physical examination showed 
the left fifth and sixth cranial nerves to be in- 
volved. 

Skull roentgenograms showed enlargement of 
the foramen ovale on the left side (Fig. 6). The 
border of the foramen was clearly outlined and 
measured 13.9 mm. There was also evidence of 
erosion at the tip of the petrous bone. An an- 
teroposterior roentgenogram showed that the 
superior orbital fissure was markedly enlarged 
with sclerosis of its lateral border (Fig. 7). The 
lateral tomographic cut revealed the 
turcica to be grossly enlarged with a large soft 
tissue mass encroaching on the sphenoid sinus. 
There was also anterior bowing of the posterior 
maxillary wall. 

The enlargement of the foramen ovale re- 
flects the direct extension of a cylindroma from 
the nasopharynx through the foramen ovale 
eroding the lower tip of the petrous bone. The 
anterior bowing of the posterior wall of the 
maxillary sinus which has been previously de- 
scribed as a pathognomonic sign of juvenile 
angiofibroma, is seen here in 
droma. 


à case of cylin- 














Vic. 9. Case v. 7958, the right foramen ovale is 
larger (arrow). 


DISCUSSION 


‘The foramen ovale is 1 of the 3 foramina 
in the greater wing of the sphenoid, and is 
located posterolateral to the foramen ro- 
tundum, and anterolateral to the foramen 
spinosum; its axis corresponds to that of 
the trigeminal nerve. The largest structure 
traversing this foramen is the mandibular 
branch of the fifth nerve. The accessory 
eningeal branch of the internal maxillary 
artery enters the skull through its postero- 
lateral portion, and the lesser petrosal 
nerve leaves the skull through its posterior 
aspect. The variability of the size and shape 
of the foramen ovale is felt to be due to 
emissary veins that pass through it. Since 
the normal cross section of the mandibular 
branch of the fifth cranial nerve is 14 sq. 
mm.,^5 any increase in the size of the fora- 
men ovale would not incriminate the fifth 
nerve. 

The foramen ovale in the submento- 
vertical projection varies between 5-11 
mm. in length and 2-7.5 mm. in width." 
Enlargement as well as changes in shape 
and contour do not indicate specific pathol- 
ogv. However, bilateral enlargement with 
effacement of its cortical outlines may be 
caused by increased intracranial pressure. ^)? 
In cases of intracranial hypertension, en- 
largements of the foramen ovale are asso- 
ciated with other signs such as osteoporosis 


= 








Fic. 
destrovex 


i0. Case v. r964, the right middle fossa is 


with an irregular margin (arrow). 





, 
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Fic. a Case vi. Meningioma of the Mecke:’s 
cave with an osteolytic lesion of the right sphencid 
wing with irregularand ill-defined margins (arrow), 





of the base of the skull, changes in the sella 
turcia and enlargement of occipital emis- 
sary «eins, 12 

A well-defined smooth margin of an 
enlarged foramen ovale was previous.y 
thouzht to be a characteristic sign of a tri- 
gempal neurinoma.’ We feel that true en- 
largerent with smooth margins may occur 
in many slow growing lesions, benign or 
malignant, which penetrate the foramen in 
eithe- direction; z.e., upward from the naso- 
phar. ax (in the case of a cy indroma and 
nasoobharvngeal squamous cell carcinoma) 
or downward from the middle fossa (in 

















£x Case vir Aneurysm of the right intermal 


Fio. 
carstil artery (arrow) causing destruction of the 
righ c middle fossa. 


pa 
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Fic. 13. Case vir. Cerebral angiography shewing the 
aneurysm of the right internal carotid artery 


(arrow), 


cases of chordoma, meningioma and neuri- 
noma). Case v 1s a good example of the ex- 
tension of a chordoma into the foramen 
ovale as was seen in the study obtzined in 
1953 (Fig. 8), where a well-defined enlarge- 
ment of the foramen with smooth margins 

fas noted. In 1958 (Fig. 9), the foramen 
ovale appeared wider and in 1964 (Fig. 10), 
the chordoma had destroyed the flocr of the 
middle fossa and the fossa could no longer 
be outlined. 

Since the foramen ovale is the largest 
foramen in the greater wing of the sphe- 
noid, it offers least resistance to tumor 
growth, and is therefore the first part to be 
affected. In Case 111, a meningioma of the 
middle fossa, the extension into the fora- 
men ovale, produced enlargement of the 
foramen with a smooth outline (Sig. $). 
These roentgenologic findings are the same 
as those thought to be characteristic of 
trigeminal neurinomas. Jefferson? stated 
“Nothing but a trigeminal neurinoma could 
well have produced these clean enlarge- 
ments." We have shown the ident cal ap- 
pearance of the foramen ovale i1 cases 
other than trigeminal neurinomas such as 
chordomas, meningiomas, cylindron:as, and 
squamous cell carcinomas of the naso- 
pharynx. When the foramen ovale is wid- 
ened due to extensive erosion of the floor of 
the middle fossa, the appearances ave those 
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of ill-defined margins. Therefore, enlarge- 
ment due to middle fossa destruction can 
be readily differentiated from true enlarge- 
ments. In Case vri, an aneurysm of internal 
carotid artery, and Case vi, a meningioma 
of Meckel's cave, an ill-defined lytic lesion 
was noted in the middle fossa (Fig. 11; 12; 
and 13). 

Associated roentgenologic findings with 
an enlarged foramen ovale mav indicate the 
direction of tumor growth and suggest the 
pathology of the lesion. Erosion of the 
petrous bone with an enlarged foramen 
may represent a trigeminal neurinoma. 
Sclerosis of the petrous bone and widening 
of the foramen are sugzestive of a meningi- 
oma. Soft tissue shadows in the naso- 
pharynx with a large foramen may indicate 
extension of a nasopharvngeal tumor into 
the base of the skull. Erosion of the dorsum 
sellae and/or calcification around the sella 
are suggestive of a chordoma. Enlarge- 
ments in cases of pituitary adenomas are 
associated with large sella turcicas. 


SUMMARY 


Well-defined smooth margins of an en- 
larged foramen ovale have been character- 
istically associated with fifth nerve neuri- 
nomas. 

We have shown similar changes in other 
entities such as chordoma, cylindroma, 
meningioma and nasopharyngeal carci- 
noma, 

The changes which suggest specific roent- 
genologic findings are discussed. A well- 
defined smooth margin of an enlarged fora- 
men ovale may have an etiology other than 
a neurinoma of the fifth nerve. 


Behrooz Azar-Kia, M.D. 

Division of Neuroradiology 
Department of Radiology 

Albert Einstein College of Medicine 
1300 Morris Park Avenue 

Bronx, New York 10461 
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ROENTGENOLOGY OF THE POSTERIOR SUPERIOR 
ALVEOLAR FORAMINA AND CANALS* 


By VINCENT P. CHUANG, M.D,t and FREDERICK S. VINES, M.D.i 


RICHMOND, VIRGINIA 


jeu has been written in the radio- 
logic literature about the oosterior 
superior alveolar foramina and canals. The 
foramina and canals occasionally cast 
radiolucent shadows in the lateral wall of 
maxillary sinus in the Waters’ or extended 
Waters’ view, and readily simulate a frac- 
ture in the maxillary wall.?-* However, the 
English language literature is incomplete 
in the description of these structures. 


The purpose of this paper is to describe 
the anatomy and roentgenology of these 
structures emphasizing the variable fea- 
tures. These features will illustrate the 
reasons why confusion with a fracture may 
exist. 


ANATOMY 


The posterior surface, or infratemporal 
surface, of the maxilla 1s the anterior wall 


Infraorbital n. 





Ext. car. a. 


Ant. sup. alv. n. 
Post. sup. alv. n. & a. 


Post. sup. alv. foramen 


Int. max. a. 


Fro. i. Anatomy of the alveolar foramisa and canals. The posterior superior alveolar nerve, artery and vein 
enter the alveolar foramen and course within the alveolar process of the maxilla supplying the molar and 


premolar teeth. (The vein is not showa.) 


* From the Department of Radiology, Medica’ College of Virginia, Richmond, Virginia. 


T Instructor in Radiology. 


X Associate Professor of Radiology and Neurology; Chief of Section of Neuroradiology. 
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Posterior Superior Alveolar Fors nina and Canals 
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tac. 2. Lateral and posterior aspect of the 
maxilla of a dried skull showing the infre- 
temporal fossa and the posterior surface of 
the maxilla. (4) A metallic wire marks the 
alveolar foramen on the right which is seen 
in C. (B) Three metallic wires are inserted 
into 3 alveolar foramina and canals on the 
left. (C) Roentgenogram of the dried skull 
in 4 and B. On the right side, the alveolar 
canal, marked by a wire, is seen as a round 
lucency in the lateral wall of the maxilla. 
On the left side, although 3 alveolar foram- 


ina and canals are present, only 1 is visualized on the roentzenogram (white arrow). The superior 2 wires 
from B have been removed and the remaining wire has a fereshortened appearance (black arrow). 


of the infratemporal fossa (Fig. 2, .7 and 
B). This smooth, convex bone surface is 
perforated near its center by one or more 
posterior superior alveolar (or dental) 
foramina. Within the foramina, the alveo- 
lar canals pass anteriorly and inferiorly 
and transmit posterior superior alveolar 
neurovascular bundles.! 

The posterior superior alveolar nerve, a 
branch of the maxillary nerve (V5), leaves 
the maxillary nerve in the ptervgopalatine 
fossa and descends along the posterior sur- 
face of the maxilla. After entering the alve- 
olar foramen, a course is followed down. 
ward and forward in the alveolar canal 
within the alveolar process of the maxilla. 
It supplies dental branches to the upper 
molar and premolar teeth (Fig. 1). 

The posterior superior alveolar artery is 
a branch of the internal maxillary artery in 
conjunction with the infraorbital arterv. 


Upon entering the pterygopalatine fossa, 
the pxterior superior alveolar artery de- 
scend: upon the tuberosity of the maxilla 





to suvaly the upper molar and premolar 
teeth. while others supply the gingiva 
(hig. a. 

Th- posterior superior alveolar veins 
accomgany the same named artery and 
nerve within the posterior superior alveolar 
canal These leave the alveolar foramina to 
join tox pterygoid plexus and the maxillary 
vein «hich later drains into the retro- 
mand Pular vein. 

ROENTGENOLOGIC FEATURES 

Since the alveolar canals run forward 
and €cwnward within the posterior and 
lateral wall of the maxilla, it ts obvious 
that Œ the anteroposterior and submento- 

















Hic. 3. 
maxillary wall without interruption of the maxillary wall (arrow). (B) Bilateral symmetrically curved or 
"C" appearance of the alveolar canal wi hout interruption of the maxillary wall arrows). Chronic sinusitis 
is also present on the right. (C) Multi-lobulated or "cloverleaf" appearance or the left (arrow). Linear 
appearance on the right (arrow). (D) B lateral symmetric linear or "fissured" appearance bisecting both 
maxillary walls (arrows). Note that chronic sinusitis on the right simulates a fracture with hemorrhage. 


vertical projections of the skull, the canals 
are not shown. With extension of the head 
from the anteroposterior position, the 
canals become parallel to the central ray 
and thus become visible. Therefore, these 
canals will only be seen in the Waters’ or 
the extended Waters’ view and wil be in- 
completely visualized with tomography in 
the anteroposterior projections. 

The alveolar foramina vary in size and 
number. In the dried skull, usually 1 or 2 
foramina are seen; however, multiple tiny 
foramina may be present. The carals may 
be well visualized and patent in tae dried 


skull, although roentgenograms of the 
same skull may not demonstrate adl of the 





"able if 


canals. These will only be demons 
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Varying roentgen appearances of the alveolar foramina and canals. (4) A round lucency in the right 


sufficiently parallel to the central rav (Fig. 
2). There is 1 alveolar canal on the right 
(Fig. 2.7) and 3 on the left (Fig. 25). How- 
ever, in the roentgenogram of the same 
skull (Fig. 2C), only 1 alveolar canal is 
visualized on each side. 

Since the size and number of alveolar 
foramina and canals vary, different roent- 
genologic features are noted: They are 
usually located between the middle and 
lower third of the lateral maxillary wall in 
the Waters’ view. A circular lucency with- 
out interruption of maxillary wall (Fig. 
3/1) may be seen or there may be a curved 
or “C”? appearance that extends into the 
maxillary sinus (Fig. 38). A multi-lobu. 
lated or "cloverleaf" appearance may be 
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“1c. 4. (4 and B) Tomograms at 2 levels (s mm. 
apart) for evaluation of a possible blowout frac- 
ture. The alveolar canals were not seen in the stan- 
dard roentgenographic series, but are present in 
the tomograms (arrows). This incidental finding 
may simulate a fracture, especially in B. Note 
mucosal thickening of the right maxillary sinus 
from a coincidental sinusit's. 


present when multiple canals overlap (Fig. 
5C). Finally, it may appear as a fissure 
bisecting the maxillary wall (Fig. 3D) and 
simulate a fracture. Symmetry is often 
present from side to side and is illustrated 





Tripod fracture of left zvgoma (curved 
arrows). The alveolar canal in the left maxillary 
wall is well seen and simulates the site of the frac- 
ture extension into the lateral maxilla (straight 
arrow). The actual site of extension is in a more 
anterior and superior position and is not well seen 
in this projection. 


Pic. s. 


Posterior Superior Alveolar Forasaina and Canals 
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in Figure 3, B and D. However, in Figure 
3, d ani C, the canals are asymmetric. In 
additior. the canal may not have been 
visualized on the standard roenzgenograms, 
but mas be present during tomography, 
leading z further confusion (Fig. 4, 7 and 


B). 
DISCUSSION 


Recenition of the roentgenographic 
characteristics of the posterior superior 
alveolar canals is important in facia! 
traunxz, The lateral wall of the maxillary 
sinus is sually involved in a low transverse 
facial fracture (Le Fort I) and a pyramidal! 
fracture (Le Fort IT). Discontinuity of the 
latera! maxillary wall at the site of the 
alveolar canal should not be mistaken for a 
fracture If the canal is seen bilaterally and 
symmetrically, there is no difficulty in dif- 
ferente ng this from a fracture. How- 
ever, ut ess one is aware that the canal 
may be :nilateral or asymmetric, confusion 
with a facture may occur. 

One may also confuse the site of exten- 
sion cf a fracture in the facial skeleton. 
Figure : illustrates a patient with a left 
tripod tracture (curved arrows). The maxil- 
lary saos component is, however, poorly 
visualized in this projection and is simu- 
lated bv a well developed posterior superior 
alveolar canal. The presence of a canal on 
the riz is not helpful, since it is asym- 
metric 1^ its appearance. The actual frac- 
ture extension into the lateral maxilla in 
this patent is in a more superior and an- 
terior pcsition and corresponds to the usual 
site of volvement of the maxilla in a 
tripod facture? 

Opacrication of the maxillary sinus is 
commor-y present when the lateral wall is 
fractures, However, a patient with chronic 
maxillary sinusitis may present a cloudy 
sinus associated with a visible alveolar 
canal. Furthermore, according to Susse, 







































chronic sinusitis tends to create sclerotic 
change of the maxillary wall which will 


accentzz:e the visualization of the posterior 
superior alveolar canal (Fig. 4, 7 and 8). 
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CONCLUSION 


The posterior superior alveolar foram- 
ina and canals of the maxilla are evalua- 
ted. 

The anatomic and 
features are illustrated. 

The possibility of confusion with a frac- 
ture is stressed, 


roentgerographic 
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ABSENT POSTERIOR ARCH OF THE ATLAS* 


By WENDE W. LOGAN, M.D.,t and IAN DONALD STUARD, M.D. I 


ROCHES 





S cervical spine and skull roentgeno- 

grams are being obtained with in- 
creasing frequency, more observation of 
incidental anomalies in these regions are 
to be expected. 

We have recently seen, in our depart- 
ment, 4 examples of an unusual develop- 
mental anomaly of the atlas, consisting of 
virtually total absence of the posterior 
arch except for a small ossification in the 
region of the posterior tubercle. These 
anomalies are important to recognize, not 
only for medical-legal reasons, but also to 
prevent unnecessary additional roentgeno- 
logic studies, or therapeutic maneuvers for 


supposed "injury." 


REPORT OF CASES 


Cass 1, J.Lo is a 35 year old pediatrician who 
was well until February tg6g, when he fell while 
skiing, with sudden extension of the cervical 
spine. Because of a persistent "stiff neck" and 
“a lump in my throat," he obtained cervical 
spine roentgenograms 2 weeks after the injury 


3i 


(Fig. 1). These showed absence of the posterior 





arch of the atlas save for a small area of ossifica- 
tion in the region of the posterior tubercle. Dur- 
ing flexion and extension, partial rotation of the 
posterior tubercle occurred, suggesting lack of 
cartilaginous connection to the anterior portion 
of the atlas. There was no neurologic deficit. 
The patient became asymptomatic and has 
remained fully active. 


Case i. L.A. was a g vear old female who 
was well until s months prior to admission at 
which time she developed progressive head- 
aches and nausea, with occasional emesis. At 
the time of admission, mild ataxia was present, 
and she was noted to drag the right leg while 
walking. Skull roentgenograms revealed widen- 
ing of the sutures and an incidental anomaly of 
the atlas (Fig. 2). A ventriculogram showed a 
cerebellar tumor, which on biopsy proved to be 
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a glob astoma. The patient expired 1 month 
later, Las an autopsy was not performed. Prior 
to the seurologic abnormalities attributable to 
the turner, the patient was normal and active, 
and hal no gross neurologic abnormalities, al- 
though re thorough baseline neurclogic exami- 
nation aad been performed. 

Casi tu. A.M, a co year old male, was im- 
volved man automobile accident. He was tem- 
poraril- dazed, and later could not recall the 
events of the accident. His physical examina- 
a neurologic evaluation, was 
lower neck re- 
gion, cervical spine roentgenograms were ob- 
rained, which revealed an anomaly of the atlas 


tion, iecuding 
normal Because of pain in the 





Fre. 1. Case r. Absence of the posterior arch is pres- 
ent, sac for a small ossification in the region of the 


postersor tubercle. 


f 
i 








Fic. 2. 


Case u. Absence of the posterior arch can be 
clearly seen. A small ossification is present pos- 
teriorly. 


(Fig. 3). He was discharged the following day 
and has had no subsequent difficulty. 


Case iv. T.Z. was an 18 year old. nale who 
developed pain in his right foot upor walking. 
One month later he saw a physician, a xd biopsy 
revealed a malignancy, probably sarcoma. A 
below the knee amputation was performed. The 
subsequent pathologic diagnosis at tae Armed 
Forces Institute of Pathology was "poorly dif- 
ferentiated sarcoma, probably rhabe omyosar- 
coma." He developed low back pain aad a bone 
survey for metastases was performed which in- 
cidentally revealed an anomaly of the atlas 
(Fig. 4). He died approximately a year after his 
original lesion was removed, of multip e skeletal 
and lung metastases. At the time of autopsy, 
the atlas and axis were removed (Fig. z, .7 and 
B). No tumor involvement of the atlas was 
found. Prior to his illness, his neurologic exami- 
nation. was normal, and there had been no 
limitation of activity. 


DISCUSSION 


Early in fetal life!*!* one sclerctome for 
each vertebra develops from the mesen- 
chyme. These lie ventral to the ne iral tube 
from which the spinal cord develo»s. Cord- 
like mesenchymal buds extend rem the 
dorsal aspect of each sclerotome to sur- 
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round the neural tube and form the 
pedicles and articular. processes. During 
the second fetal month, a separate chon- 
drification center appears in each lamina, 
both of which extenc dorsally to unite in 
the posterior midline, and ventrally to join 
the chondrifving vertebral bodv. In the 
atlas, 3 ossification centers then appear: | 
for each lamina, usually seen at birth and 
uniting posteriorly in most cases by the 
age of § years; and 1 for the anterior arch 
which usually unites with the lateral masses 
by the gth vear. 

A review of the literature reveals i$ 
examples of total (or almost total) absent 
posterior arches of the atlas.!-55-5925.5 Ad] 
of these were single examples except for 
Garber's 2 cases? In 12 of these, and in all 
4 of our cases, a small ossification was 
present in the posterior midline, or slightly 








Case u1. Absence of the posterior arch of the 
atlas is present, with a small ossification in the re- 
gion of the posterior tubercle. 


Fio. 3. 

















4. 
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to the right or left. Three exceptions oc- 
curred however: In Gockel’s example of 
absent posterior arch, no posterior ossifica- 
tion was noted, but the spinous process of 
the second cervical vertebra was large, 
either from hyperplasia or from incorpora- 
tion of the posterior tubercle of the atlas 
into it. In. Becker's example, there was 
also no ossification posteriorly, and the 
second cervical vertebra was normal. In 
Detlef von Torklus’ patient, 2 small os- 
sifications were present, 1 on each side of 
the midline posteriorly. 

In our one autopsy specimen (Fig. 5, -7 
and B), a thin fibrous band replaced the 
posterior arch. No cartilaginous material 
could be found. Therefore, it 1s postulated 
that in this unusual situation, extension of 
mesenchymal tissue envelops the neural 
tube in normal fashion. However, rather 
than one normal bud for each lamina, an 
abnormally placed single bud of chon- 
drification arises dorsally in the general 
region of the posterior tubercle, with sub- 
sequent failure of chondrification to ex- 
tend anteriorly around the neural tube to 








Fic. 4. Case 1v. Complete absence of the posterior 
arch is present. À faintly visualized small ossifica- 
tion is in the general region of the posterior tu- 
bercle. See Figure ¢, Zand B (anatomic specimen). 
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Fic. g case tv. (4) Anatomic specimen. The atlas 
and axis are being viewed from above and slightly 
postzrorl y. The small bony tubercle lies just to 
the ight of the midline. (B) Diagrammatic outline 
of the overlapping atlas and axis of 4. The atlas is 
stipaled and the axis is shown in outline. 





join the chondrifying vertebral body. It is 
assured that a normal mesenchymal arch 
must frst form, otherwise there would be 
no mesenchymal tissue within which the 
poste ior chondrification center could form. 
Separate normal ossification centers then 
occur in the chondrified vertebral body, 
and ia the small island of cartilage in the 
poste ior tubercle region, with subsequent 
ossificazion of these structures, but with 
absen: connecting laminae. 

Aln.cst all of the cases in the literature 
were find incidentally on roentgenograms 
obtaired following trauma or for non- 
specife neck or shoulder pain. In all cases, 
the abnormality was best seen in the lateral 
view, a though it was occasionally seen in 
the "open mouth" anteroposterior view, 
or in tae submental.vertex view. In only 
one example was a neurologic abnormality 
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described. Holsten's* patient was an athlet- 
ic 25 year old male who was struck in the 
head by a diver while he was swinaming. 
Roentgenograms revealed the described 
anomaly but no fracture. He developed 
quadriparesiswhich cleared complete v after 
a long period of neck traction. One can 
only speculate whether or not the aromalv 
contributed to the quadriparesis. Fhe re- 
maining patients with this anomal- have 
not been limited in their activities, nor 
have neurologic abnormalities been noted. 

Other anomalies occasionally occur in 
association with this unusual deformity. - 
(unfused dens, hyperplastic dens with 
articulation with clivus and bastar in- 
vagination,® Klippel-Feil syndrome,’ large 
anterior arch gap?)—and in these more 
complicated examples, neurologic abnor- 
malities are more likely to be presert. 

Although small posterior arch midline 
discontinuities of the atlas are fairh: com- 
mon (Geipel found an incidence of 3 per 
cent in over 1,000 autopsies), absence of 
the entire posterior arch is rare. Very in- 
frequently, the posterior arch has been re- 
ported to be totally or partially missing 
on one side only.’ Anterior arch bone in- 
terruptions are also quite uncommon and, 
with few exceptions, occur in association 
with posterior arch discontinuities.’ 


SUMMARY 


Four examples of an absent posterior 
arch of the atlas are described. 

Most patients with this anomaly have a 
small ossification posteriorly. 

An abnormal location of the chor drifica- 
tion center, with subsequent hypoplastic 
cartilaginous development of the arch is 
postulated as the likely cause. 

When this is an isolated anomaly, it is 
usually unassociated with neurologic ab- 
normalities. 

Wende W. Logan, M.D. 

Department of Diagnostic Radiology 

University of Rochester Medical Center, S-rong Me- 
morial Hospital 

Rochester, New York 14642 
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WHAT CAUSES THE 


“EYE IN 


THE SCOTTY DOG” 


IN THE OBLIQUE PROJECTION OF 


THE 


By ROBERT C. 


r, FP has been said that metastatic cancer to 

the vertebrae frequently attacks the 
pedicle. When the pedicle is absent in the 
anteroposterior projection, an oblique pro- 
jection of the suspected vertebra wil RE 
onstrate the absence of the so-calle 
of the Scottv dog." 
this image? 


l 
d 
What is responsible i 
DISCUSSION 
In a discussion with several radiologists, 
one author (RCB) found that one group 


felt that the eye (Fig. 1,.7and B) was made 
by the pedicle while another group felt that 


it was made by the transverse process 
viewed on end. The textbooks were re- 
viewed and confusion was also found 
among the authors.’ Lead shot was 
placed in the pedicle and transverse process 
of a dried lumbar vertebra. Roentgeno- 


grams of this vertebra were inconclusive. 
Parts of the dried. vertebra were care- 
fully removed. Initially, the transverse 
process was removed and a roentgenogram 
in the oblique projection revealed a slight 
reduction in the cortical margin of the 
anterior portion of the "eve." The superior 
articular process and mammillary process 
were removed and no change in roentgeno- 
graphic appearance of the "eve" was 
noted. Next the cortex was removed at the 
union of the opposite transverse process 
with the pedicle along the lateral margin 
of the vertebra. This was performed in 2 
small parts and, with removal of the section 
of the cortex which included the posterior 
pedicle, the anterior portion of the "eye" 
disappeared on the roentgenogram. Lastlv, 
the cortex of the medial margin of the 
pedicle was removed and the medial por- 
v 
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Fic. 1. 623 Craniocaudal projection of a dried lumbar 
vertebra. (B) Forty-five degree oblique projection 
of the same lumbar vertebra. The "Scotty dog" 
the ebaque projection is made up of the: (1) trans- 

"nose"; (2) superior articular facet, 


in 


ver 







process, 


"ear"; (3) pars interarticularis, "neck"; (4) in- 
ferior articular facet, "fore leg"; and (5) pedicle, 


eye. 


lowa City, Jowa. 


- 
^ 


ection of the cried lum- 


Vic. 2. 64) Craniocaudal pro! 
bar vertebra after the various parts have been re- 


| 
i 


moved. (B) Loss of the 
number g in Vig. 1). 


eye of the Sectty” (see 


tion of the “Scotty dog's eye" was no 
longer visible (Fig. 2, Z and B). Therefore, 
the cortical margin of the pedicle viewed 
on end is responsible for that portion of the 
image called the "eve of the Scot-y dog” 
in the oblique projection of the lumbar 
vertebra. Rotation of the vertebra greater 
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Fic. 3. Tracing of Figure 1.4, showing the position 
of the pedicle in relation to roentgen-ray beam in 
the 45° oblique projection. 


than 45° will cause the anterior part of the 
"eve" to be made up entirely by the pedicle, 
while rotation of less than 45° will cause 
the cortex of the base of the transverse 
process to make up this part of the “eve” 
(Fig. 3). The remainder of the image is 
made up of the cortex of the pedicle re- 
gardless of rotation. 


SUMMARY 

In the interest of scientific accuracy, a 
dried lumbar vertebra was systematically 
sectioned. 

In the oblique protection, the "eve of 
the Scotty dog" was found to be caused 
by the bony cortex of the pedicle viewed 
on end. 


Robert C. Brown, M.D. 
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Towa City, [lowa 52240 


REFERENCES 
1. Becker, R. F., Wirson, J. W., and Genweicer, 
J. A. The Anatomic Basis of Medical Practice. 
Wilhams & Wilkins Company, Baltimore, 1971, 
p. $46. 


2. Erstes, B. S. The Spine, A Radiological Text 


and Atlas. Third edition. Lea & Febiger, Phila- 
delphia, 1968, p. 1o. 


3. Jos es, M. D. Basic Diagnostic Radiology. C. V. 


Mosby Company, St. Louis, 1969, p. 103. 


"Eye in the Scotty Dog" 437 


Vou. 118, No. 2 
6. Mescuas, L, and Farrer-Mescuan, R, M. F. 


4. Lis, J. P-T., Ramos, M., and Guzman, E. Ra- 
diography of the Spine. E. I. du Pont de Ne- Aa Atlas of Normal Radiographic Anatomy. 
mours & Company, Wilmington, Delaware, Second edition. W. B. Saunders Company, 
1966, Philadelphia, 1959, p. 429. Reprinted 1967. 

s. Mescuan, L, and FanaggR-Mescuax, R. M. F. 5. Mescuan, L, and FAnRER-Mescuas, R. M. F. 
An Atlas of Normal Radiographic Anatomy. Radiographic Positioning and Related Anat- 
Second edition. W. B. Saunders Company, amy. W. B. Saunders Company, Philadelphia, 
Philadelphia, 1929, p. 429. Reprinted 1963. 1958, p. 6s. 


JENE, 1973 


SACROILIAC JOINTS IN PRIMARY GOUT* 
CLINICAL AND ROENTGENOGRAPHIC STUDY OF 143 PATIENTS 


By DONATO ALARCON-SEGOVIA, M.D., JOSÉ A. CETINA, M.D., 
and EFRAIN DIAZ-JOUANEN, M.D. 


MEXICO CITY, MEXICO 


T had been a medical dogma that gout 
rarely, if ever, affects the sacroiliac 
joints. Such dogma was challenged by 
Malawista and his co-workers! when thev 
described acute and/or chronic tophaceous 
gout at the sacroiliac joints in 10 patients. 
In a systematic study of 143 patients 
with primary gout seen from January 1966 
to October 1971, we found 24 who had 
roentgenographic changes at the sacroiliac 
joints which could be ascribed to the gout. 
Two of them also gave histories of episodes 
of sacroiliac pain suggestive of acute gout. 
This paper gives an account of the clini- 
cal features of the 24 gout patients with 
sacroiliac findings, and illustrates. their 
roentgenographic features at this level. 


PATIENT MATERIAL 


All 143 patients who were included in the 
study were seen by one of us (DAS). Diag- 
nosis of primary gout was based on: char- 
acteristic history and/or observation of 
acute attacks of gout; presence of tophi 
which were either tvpical or demonstrated 
by polarized-light microscopy of the crys- 
tals; crystal study of synovial fluids when 
present; elevated serum and/or 24 hour 
urine uric acid levels; and absence of a pos- 
sible primary cause. Questionable cases or 
those not fully studied were not included. 

No patient had associated ankylosing 
spondylitis, chronic ulcerative colitis, re- 
gional enteritis, Reiter’s syndrome, psoria- 
sis or a history of significant trauma to the 
back or pelvis. 

Anteroposterior roentgenograms of the 
pelvis were made in all. Oblique roentgeno- 
grams of the sacroiliac joints were obtained 
in all patients in whom there was any ques- 
tion about abnormalities in the antero- 
posterior roentgenograms. 


Patients in whom the roentgenographic 
changes at the sacroiliac joints were either 
questionable or not attributable to gout 
were not included in the group of sacroiliac 
involvement. 


RESULTS 
CLINICAL ASPECTS 


All 24 gout patients in whom there were 
abnormalities at the sacroiliac Joints had 
peripheral tophi and all but 1 were male. 
Table t compares some characteristics be- 
tween gout patients with and without 
sacroiliac involvement. Patients found to 
have abnormalities at the sacroiliac joints 
typically had had an early onset of gout 
with a rapid course into chronicity, as well 
as a prolonged chronic stage which had re- 
sulted in large, sometimes enormous, tophi. 
Previous treatment had been grossly in- 
adequate in all, since they had received 
only symptomatic medication or, if given 
uricosurics or allopurinol, they had taken 
them irregularly or on a short term basis. 

Most patients with sacroiliac findings 
were hvperexcretors of uric acid, whether 
absolute (more than $12 mg. of urate in 24 
hours) or relative (urate clearance exceed- 
ing 10 per cent that of creatinine). Seven- 
teen of the 22 patients with sacroiliac gout 
in whom creatinine clearances were done 
had them below $o ml/min. Mean uric 
acid levels were higher in the patients with 
sacroiliac involvement than in those with- 
out it. 

Two patients gave a history of episodes 
of acute pain in the sacroiliac joints which 
had lasted less than a week. Such episodes 
were associated with local redness and ex- 
quisite tenderness that prevented them 
from lying on their backs. One patient had 


* From the Department of Immunology and Rheumatology, Instituto Nacional de la Nutrición, Mexico City, Mexico. 
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COMPARISON OF CLINICAL FE 
AND WHI 


Age of onset, mean (range), 
Per cent female 
Course, mean (range), 
‘Tophi, per cent 
Previous inadequate treatment, per cent 
Vamily history, per cent 
Unie acid hyperexcretors 
Absolute, per cent 
Relative, per cent 
Creatinine clearance, 
Serum uric acid, 


years 


years 


min. 
mean (range), mg. ^ 100 ml. 


mean {range}, ml. 


* Number studied. 


had only 1 episode, while the other one had 


had 3. This patient had a large tophus over- 
lune the sacral area. We did not witness 
any of the acute episodes of sacroiliac pain. 


ROENTGENOGRAPHIC FEATURES 


Although the sacroiliac changes were bi- 
later: al in 15 cases, they were usually more 
marked on the left side. Seven patients had 
unilateral involvement of the left sacroiliac 
joints, while it was limited to the right in 
only wer 

Sclerosis of the joint margins. The main 
roentgenographic findings were the follow- 
ing: sclerosis of the joint margins was found 
in practically all instances, but it was al- 
wavs associated with other roentgeno- 
graphic features. Sclerosis was more fre- 
quent and more marked in the lower third 
of the joint and on the iliac margin, Its 
width ee from 1 to more than 10 mm. 
(Fig. 1; and 2). 

Irregularity of joint borders. This was also 
an almost constant feature of sacroiliac 
gout involvement (Table 11), and was also 
more noticeable at the lower third of the 
joints. This irregularity was sometimes due 
to cysts opening into the joint space (Fig. 
3) or it was an irregularity of the joint sur- 
face which gave a serrated appearance more 
noticeable in areas where the joint space 
was overlapped by focal osteopor osis (Fig. 


1). 


TURES à: 
HOUT INVOLVEMENT OF T 4E SACROILIAC JOINTS 








GOUT PATIENTS WEITH 


Without sacroiliac 
involvement 


ith sacroiliac 
involvement 





4.2 
8.5 (1-32) 
50 
) 190 
ib YS 
Ss 48 (102)* 
iS 34 (79)" 
56.7 (1.37109) 97.3 (9. 3-165) 
ETR (e. 1-22) 8.5 (3.5-19.3) 


clerosis of the margins of the sacroiliac 
in gout. Notice also the slight irregularity 
2 toint borders and the focal osteoporosis in 
ver portion of the joint. 






s, The most characteristic roentgeno- 
graph c features of sacroiliac involvement 
in got t were cyst-like areas with sclerotic 
rims (Fix. 3-6). This could be single (Fig. 
4; and 5;, or multiple (Fig. 3; and 6). When 
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Vic. 2. Sclerosis of margins with a small cyst as well 
as irregularity of borders of the sacroili: 








Fic. 3. Large cysts opening into the jeint space. 
Sclerosis of the joint margins and of the rim of 
some of the cysts may be also seen. 








Taste I 


SUMMARY OF ROENTGENOGRAPHIC FINDINGS IN 
24 GOUT PATIENTS WITH CHANGES AT 
THE SACROILIAC TOINTS 


No, of patients 








clerosts of margin: EE 
Bilateral 5 
Left ix 
arity of margins 23 
Bilateral t4 
Left 22 
Right is 
Foral osteoporosis is 
Bilateral H 
Left 14 
Right X 
Cysts with sclerotic rims Ig 
Bilateral S 
Left 9 
Right 6 


multiple, thev were sometimes confluent 
into a single cavity (Fig. 3), or were dis- 
posed in clusters (Fig. 6). These cysts often 
bordered the joint space making it appear 
wider and sinuous. Although equally pres- 
ent on both sides, cysts were frequently 
more striking on the left (Fig. 6). 

Focal osteoporosis. This may represent a 
stage in the formation of cysts as it can be 
observed in other joints, notably the first 
metatarsal, These areas are, however, of 





Fic. 4. Small cysts in the lower end of the left 
sacroiliac joint, There is also sclerosis and ir- 
regularity of the joint margins. 
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variable shapes and not necessarily round. 
They are not usually surrounded by scler- 
otic rims, and the bone trabeculae in them 
are more widely spread and more notice- 
able (Fig. 7). Like other features of sacro- 
iliac gout, focal osteoporosis is more fre- 
quent and noticeable in the lower third, as 
well as in the iliac side, of the joint. Focal 
osteoporosis was more frequent on the left 
side in the 15 patients in whom it was 
found. 

Miscellaneous features. Complete obliter- 
ation of the joint space was found in only 1 
patient in whom gout was extreme, with 
large, partially calcified tophi in the but- 
tocks and overlying the sacroiliac areas 
(Fig 8). 

Narrowing of the joint space was found 
difficult to evaluate in the presence of the 
aforementioned abnormalities. Ít was not 
considered alone because, when found ques- 
tionable, oblique roentgenograms of the 
pelvis did not usually confirm its presence. 

Small osteophytes were observed in the 
lower margins of the sacroiliac Joints, par- 


Fro. g. Small cyst(s) at the lower end of the sacroiliac 
joint, Other cysts may be present bordering the 
iliac side of the joint, but are somewhat obscured 
by sclerosis of the joint margins. 
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Multiple sclerosis-rimmed cysts on the left 
sacr-iliac joint. On the right, there are only small 
area. of focal osteoporosis. 


ticulacly when there were cysts in this area. 
One patient with advanced sacroiliac 
changes had an osteophytic bridge across 
the lewer margin of the right sacroiliac 
joint Fig. 9). 


DISCUSSION 


Inasmuch as most of our patients had not 
received uricosuric agents or allopurinol, 
our finding of sacroiliac abnormalities in 
16.8 per cent of our 143 patients probably 
refleces the true prevalence of sacroiliac in- 
volvement in gout left to its natural his- 
tory. This unfortunate situation has given 
us an unusual opportunity to analvze and 
illustrate this manifestation of gout. Dis- 
ease Lad started early in those gout pa- 
tients who were found to have sacroiliac 
changes, Eighteen of our 24 patients and 4 
of 1o patients of Malawista ef alt had onsec 
of gout before the age of 35 vears. 








Fic. 7. 3ilateral focal osteoporosis of the lower ends 
of both sacroiliac joints, 
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Firo. 8. Obliteration of the sacroiliac joint space in 
gout. Notice calcium deposits (arrows) which are 
within tophi in the buttocks. 


Sacroiliac findings in gout have otherwise 
rarely been recorded. Lipson and Slocumb? 
described a patient with inadequately 
treated primary gout who had invelvement 
of the left sacroiliac joint with multiple 
cysts lining the iliac margin. Sacroiliac in- 
volvement may also occur in secondary 
gout. Thus, Lambeth and his co-workers? 
described 2 cases of “sacroiliac gout” as- 
sociated with the presence of an abnormal 
hemoglobin and hypersplenism. 

Presence of sacroiliac abnormalities in 
gout can almost be predicted in the patient 
with long standing severe tophaceous gout 
of an early onset who had had inadequate 
treatment, These patients often also have 
articular chondrocalcinosis secordarv to 
gout which may reflect an abnormality 
of calcium-phosphate metabolism due to 
chronic renal failure.! 

Our observations confirm those of Mala- 
wista and his co-workers,‘ that acute attacks 
of gout may occur at the sacroiliac joints, 
but that thev are rather uncommon. 

One striking finding was the preponder- 
ance of involvement of the sacroiliac joint. 
In the case of Lipson and Slocumb? sacro- 
iliac involvement was limited to the left 
side; of the 2 cases of Lambeth ard his co- 
workers,? 1 was limited to the left and the 
other one was bilateral. There was also 
slightly more frequent involvement of the 
left sacroiliac Joint in the cases of Mala- 
wista and his co-workers.* In our cases, not 
only was the left side more frequently in- 
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volved, but when involvement was bi. 
lateral, it was usually more marked on the 
left than on the right. This predominance 
of the left side mav be related to local cir- 
culatorv factors. 

The most characteristic roentgenographic 
features of sacroiliac gout are the sclerotic 
rimmed cvsts.* Focal osteoporosis in the 
vicinity of sclerotic lesions, could also be 
similarly characteristic. 

If the lesions observed are the results of a 
sequence of events, sclerosis and irregular- 
ity of the margins would be premonitory to 
the obliteration of the joint space, and focal 
osteoporosis to sclerosis-rimmed cysts. Be- 
cause of the known beneficial effect of 
treatment on these patients’ lesions, it is 
not possible to define this with a long-term 
study that would deny patients of such 
treatment. The various figures illustrate 
how several of these changes may occur in 
a single joint. 

Involvement of sac-oiliac joints is either 
limited to a few rheumatic diseases, or its 
involvement in other conditions has been 
overlooked as it was in gout. From our 
findings it is apparent that involvement of 
the sacroiliac joints ia chronic tophaceous 
gout is more common than previously be- 
lieved, but it is also apparent that, with 
advances in the diagnosis and treatment of 
gout, it will become again the rarity it was 
thought to be in times past. 





Fic. g. Osteophytic bridge at the lower end of the 


right sacroiliac joint of a patient with severe 
tophaceous gout. There is also sclerosis of the 
borders and narrowing of the joint space. 
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SUMMARY 


Systematic study of 143 patients with 
primary gout revealed 24 with roentgeno- 
graphic changes at the sacroiliac Joints 
attributable to the gout. Two of them gave 
histories suggestive of acute attacks of 
sacroiliac gout. All patients with sacroiliac 
gout had tophi and they had earlier onset, 
longer duration, a more rapid course into 
chronicity and lower creatinine clearance 
than those patients without sacroiliac in- 
volvement. 

The roentgenographic features included 
sclerosis and irregularity of margins, focal 
osteoporosis and sclerosis-rimmed cysts. 

Because most patients had not received 
previous adequate treatment, our finding of 
sacroiliac involvement in 16.8 per cent of 
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patients probably reflects its true preva- 
lenca in gout left to its natural course. 
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Donate Alarcón-Segovia, M.D. 
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MALIGNANT SACROCOCCYGEAL TERATOMA* 
A REPORT OF 4 CASES 


By PETER McDONALD, M.E., BS, M.R.C.P,, FER, E.R.C.P.(C), MECRA. 


TORONTO, ONTARIO, CANADA 


URING the past 2 years, 4 children 
with malignant sacrococcygezl tera- 
tomas have been investigated bv a-teriog- 
raphy at this hospital. There were charac- 
teristic roentgenologic findings thet were 
useful in both diagnosis and management. 
The purpose of this report is to describe 
the appearances and to draw them to the 
attention of others who may encounter 
similar cases. 


REPORT OF CASES 


Case 1. A 6 year old boy was admitted with 
4 months’ history of limp and back pain. Dis- 
tended veins were noted over his back; he had a 
mild paraparesis and a bruit was heard over the 
abdomen. The blood pressure was 16: “65 mm. 


Hg. 


Case rr. A 2 year old girl was admitted with 
3 weeks’ history of abdominal pain and paraly- 
sis of the legs for 9 days. There was svelling of 
the right buttock with dilated superficial veins 
and a flaccid paraplegia. 


Case int. A 13 month old girl was admitted 
with swelling of the right buttock for 3 weeks. 
She was reluctant to sit. There was slight swell- 
ing of the buttock with bluish discolcration of 
theskin, and the rectum was displaced enteriorly 
by a mass. 


Case 1v, A 21 month old girl was admitted 
with 2 weeks’ swelling in the sacrococcygeal 
area and a history of a recent convulsion. The 
rectum was displaced anteriorly by a mass. The 
blood pressure was 170/130 mm. Hg. 


ROENTGENOLOGIC OBSERVATIONS 


Lung metastases were presen: at the 
initial examination in 1 child (Fig 1). Ina 
second patient (Case 1) there were meta- 
stases in the thoracic and lumbar vertebral 
bodies (Fig. £). Spinal cord compression in 


2 patients was caused bv extradural de- 
posits of tumor and this was confirmed bv 
mvelography in 1 (Case 11). Arteriography 
was carried out in al! 4 children by the 
percutaneous retrograde femoral route. In 
all, there was neovascularity within the 
tumor (Fig. 2, //-C; 4, Æ and B; 7, Æ and 
B; 8; and 9, Æ and B) and in 2 patients 
this was particularly marked with early 
opacification of the inferior vena cava 
(Fig. 2, 4-C; and 6, 4 and B). The verte- 
bral and intraspinal extensions of the tu- 
mors also showed this extreme vascularity 
(Fig. 3, Zand B; g; and 6, 4 and B). In all 
4, there was a presacral tumor demon- 
strable by arteriography with enlargement 
of the middle sacral artery (Fig. 2, .7-C; 
4, 7 and B; 7, 4 and £;8; and 9, .7 and B), 
although the blood supply was derived also 
from enlarged internal iliac arteries by 
wav of thelateral sacral and other branches. 
* Treatment was by decompression of the 
spinal cord, irradiation and chemotherapy 





Vic. 1. Case 1. There is mild cardiac enlargement. 
Metastases are present in both lungs. 


* From the Department of Radiology, The Hospital for Sick Children, Toronto, Ontario, Canada. 
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Fic. 2. Case 1. (4-C) Aortograms 
shaw enlargement of the distal 
aor-a and of both common and in- 
ter.al iac arteries. The middle 
saca! artery is large, and also the 
lower lumbar arteries. An ex- 
tremely vascular tumor mass is 
pre ent in the pelvis, extending up- 
wards to the level of L3. There is 
ear y and dense opacification of the 
inferior vena cava. 
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Pic. 5. Case n G7 and B) Left thir! lumbar arteriograms show extension cf the vascular tumor 
to this level, with intraspinal involvement. 


with vincristin and actinomycin D. Three 
patients have died with progressive disease 
within a few months. The histologic diag- 
noses were embrvonal adenocarcinoma 
arising in a sacrococevgeal teratoma in 2 
patients (Cases 1 and n1) and malignant 
sacrococeygeal teratoma in the remaining 
2 (Cases 111 and 1v). 


DISCUSSION 


No description of the arteriographie ap- 
pearance of malignant sacrococevgeal tera- 





oA 


Vic. 4. Case u. C7 and 5) Aortogram showing iliac 
vessels. A large, moderately vascular tumor occu- 
pies much of the pelvis; the middle sacral artery is 
enlarged, but vessels supplying the tumor also 
derive from the internal iliac arteries. 
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ew of the litera- 
the appearances 


tomas was found in a re 

Eklöf has described 
with conventional roentgenography and 
with contrast studies of the bowel and 
urinary tract. In 1 of his 8 patients arteriog- 
raphy was attempted, but was technically 
unsuccessful. Smith e a/? studied the vas- 
cular anatomy of benign sacrococcygeal 
teratomas in 2 newborn infants. They were 
prompted to do this because most of the 
reported deaths after attempted removal 
have been due to hemorrhage. In a stillborn 
infant thev were able to show that an en- 
larged middle sacral artery was the sole 
i upply to the tumor and they formed 











i 
lood s 
a xus conclusion after injection of a 
surgical specimen from a second infant. 
Vaez-Zadek et al’ have reviewed 44 pa- 
tients with sacrococeyvgeal teratomas; 12 
of these were malignant and 2 esented 
with paraplegia or paraparesis. Two pa- 
tents were bleeding briskly «on their tu- 
mors at the time of presentation and these 
authors noted the importance of hemor- 
rhage as a factor in operative mortality, 
stating that the middle sacral artery is 
usually greatly enlarged and runs over the 
surface of the tumor giving many capsular 
branches. However, Donnellan and Swen- 
son! also injected a surgical specimen and 
showed 2 laterally situated arteries supply- 
ing the benign tumor. The arteriographic 
studies in our patients have consistently 
shown enlargement of the internal iliac 
vessels as well as of the middle sacral ar- 
tery. In addition, the degree of vascularity 
of the tumor, which appears consistently 
increased, is variable and may be extreme; 
in the patient. who showed this most 
strikingly a diagnosis of arteriovenous 
malformation had been made earlier at 
another hospital. This extreme vascularity 
may also be seen in the metastatic lesions 
and the potential danger of hemorrhage 
during surgical intervention is apparent, 








SUMMARY 


Four children with malignant sacrococ- 
cygeal teratomas all showed neovascular- 
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Fic. g. Case t. Lateral aortogram shows that the 
aorta ag not displaced. Some lumbar arteries are 
enlargec. The bodies of Lt and L2 vertebrae are 
collapsed and extensively infiltrated by vascular 
tumor. A similar lesion is present at T7. 














ity of tae tumor by arteriography. In 2 
this was very marked and was a feature of 
local or eae spread to the spine. 
The blood supply to the primary tumor 
was derived from the internal iliac as well 
as the aiddle sacral arteries. 
Arteriography can be a useful procedure 
in evalaating these patients, since hemor- 
rhage is an important factor in operative 
mortal. 





Departmest of Radiology 
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Fic. 6. Case it. (Z and B) Anteroposterior aortograms show greatly increased vascularity in the collapsed 
bodies of Li and L2 vertebrae. There is early and dense opacification of the vena cava. 





® 








Case ru. G7 and B) Aortograms showing iliac vessels. The middle sacral artery is large and it supplies, 
together with branches of the internal iliac arteries, a tumor in the lower part of the pelvis. Areas of 
tumor staining are present. 
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Fic. 8. Case ni. Lateral roentgenogram of pelvis 
showing enlarged middle sacral artery. 
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Fic. 9. Case 1v. (4) Anteroposterior and (8) lateral 
aortograms show splaving of the aortic bifurca- 
tion, stretching of the iliac vessels around a pelvic 
mass, and enlargement of the middle sacral and 
left internal iliac arteries which principally supply 
the tumor. The bladder is compressed and dis- 
placed anteriorly. 
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VOORHOEVE'S DISEASE* 


REVIEW OF THE ROENTGEN MANIFESTATIONS 


By JOHN A. GEHWEILER, M.D, WILEY R. BLAND, M.D., TERRENCE S. CARDEN, Je, M.D., 
and RICE ARD H. DAFENER, M.D. 


DU SHAM, NORTH CAROLINA 


STEOPATHIA striata is a rare roent- 
genographic entity characterized by 
fine linear striations seen primarily in the 
metaphyses and diaphyses of long | ones in 
asymptomatic patients. The finding. has 
been described in all bones except those of 
the skull and the clavicles. Patients in 
whom the entity has been described have 
no known associated physical abrormah- 
ties or characteristic laboratory findings. 
Our purpose is to describe in detail the 





roentgenographic changes diagnostic of this 
disorder, to review the literature and to add 
2 new cases. One of the cases is unique in 
that it is the only instance of unilateral 
skeletal involvement to be reported. 


REPORT OF CASES 
Case t An 8 year old white girl has been 
followed for years at the Duke University Medi- 
cal Center (DUMC) for speech therapy and 
mental retardation. The diagnosis of osteo- 





























hic. 1. Case t. (4 and B) Frontal roentzenograms of the knees at the age of 19 years. Linear striations in 


the distal femora and proximal tibia» parallel to the axis of the bone shafts. These changes are more 


prominent in the femora. Note tibial esteochondroma on the right (4). 


* From the Department of Radiology, Duke Ursversity Medical Center, Durham, North Carolina. 
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pathia striata was made at the age of 8 years 
when roentgenograms of the pelvis and knees 
were made because of vague left hip and leg 
pain. Incidental note was made of a small osteo- 
chondroma of the proximal right tibia. 

Roentgenograms of the long bones taken at 
the age of 19 vears show linear striations in the 
ends of the femora, tibiae and proximal humeri 
(Fig. 1, Z and B; and 2). A small osteochon- 
droma projects medially from the proximal 
right tibial metaphysis. Striations are also 
noted in the first metatarsals (Fig. 3, .7 and B). 
Views of the pelvis show striations in the iliac 
wings (Fig. 4), ischia and pubic rami. There 
are zones of bone condensation in the acetab- 
alar roofs and the humeral epiphvses. Changes 
of osteitis pubis are also present. 


Case u. A 24 year old white woman was ad- 
mitted to the psychiatric service of DUMC in 
May, 1971. All laboratory and physical findings 
were normal. 

During her hospitalization she swallowed an 
spen safety-pin. Plain roentgenogram of the 
abdomen, obtained to localize the pm, revealed 
abnormal striations in the right ilium. A sub- 
sequent bone survey showed unilateral changes 
ef osteopathia striata limited to the right os 
coxa (Fig. 9, femur, tibia, fibula (Fig. 6, 7 
and B), and calcaneus (Fig. 7, ,7 and B). All 
cther bones were normal. 


HISTORIC REVIEW 


The changes of osteopathia striata were 
first described by Voorhoeve, who reported 
z cases in 1924.5 The entity went unnamed, 
however, until 1935, when Fairbank made 
the current designation.? Our review of the 
Eterature reveals a total of only ¢ case re- 
ports, *5 but additional cases undoubtedly 
have been observed because the entity is il- 
Óustrated in some of the standard text- 
books**? dealing with disorders of the skele- 
tal system. However, the texts give no in- 
fermation about the patients. 

ROENTGEN FEATURES 

The diagnosis of osteopathia striata is 
based entirely on roentgen findings. No 
pathologic correlation exists because none 
of the patients described had a bone biopsy. 
The hallmark of the disorder is fine, dense, 


Osteopathia Striata— Voorboeve's Disease 


























Fic. 2. € ase t. Proximal left humerus in anteropos- 
terior projection. Note that the striations are 
presert in the epiphysis, metaphysis and diaphv- 
sis. A few areas of bone condensation are seen in 
the epiph ysis. 





linear striations. In long bones, the stria- 
tions are nearly uniform and are seen pri- 





marily ia the metaphyses and diaphyses. 
They run parallel to the axis of the shaft of 
long benes and occasionally cross into the 





growth rate of the involved bone. The long- 
est striimions, therefore, are found in the 
femora. in the iliac wings, a fan-shaped 
pattern is seen (Fig. 4; and §). This finding 
has been more striking in cases reported by 
others. Involved bones are normal in shape, 
density and cortical thickness. 
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Vic. v Case n G£ and B) Anteroposterior roentgenograms of the feet. Faint striations are seen in the first 
metatarsals, being more prominent on the lett (Bj. 


DIFFERENTIAL DIAGNOSIS 


‘ 


'strla- 
tions" in other diseases, including osteo- 
poikilosis, osteopetrosis, dvschondroplasia 


There have been reports of bone 


(Ollier's disease), melorheostosis, Paget’s 
disease, polvostotic fibrous dysplasia and 
neurofibromatosis."^* However, in all of 
these entities the striations are dissimilar 
to those found in osteopathia striata -In 


Vic. 4. Case 1. Anteroposterior roentgenogram of the 
pelvis and hips. Striations are fan-shaped in the 
iac wings. Some striations are also seen in the 
pubis and ischium bilaterally. Both ischial tu- 
berosities are more radiopaque than normal and 
there are zones of increased density in the acetabu- 
lar roofs. 
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their location, length, width, or in the num- 
ber of bones involved. Fairbank, in a per- 
sonal communication to Bloor,! contended 
that the only other condition that "can 
give rise to widespread and uniform stria- 
tion" is celiac disease. A brief review ot the 
cases of celiac disease available to us failed 
to reveal any patients with bone striations. 
However, few of these patients had com- 
plete roentgenographic studies of their 
skeletal svstems. 


DISCUSSION 


The etiology and pathogenesis of this 
disorder are unknown. It is thought to be 
an error in modeling of bone and is classi- 
fied by Rubin among the metaphyseal dys- 
plasias.’ However, the author states clearly 
that it does not fit his classification of bone 
dysplasias. 

Four of the 7 patients whose cases have 
been reported were females. The only pos- 
sible hereditary or familial influence was 
present in the 3 cases reported by Voor- 





Voorhaeve’s Disease 








Fic. &. Case rt. Pelvis and hip joints at 24 years of 
age show striations on the right side in the iliac 
wing and proximal right femur. Zones of bone 
condensation are seen in the right acetabular roof. 


hoeve, which included a father, son, and 
daughser who showed similar bone changes. 
In al patients except our Case n, in- 


Vic. 6. Case ii. G4 and B) Lateral roentgenograms of the knee jamts show striations in the femur, tibia and 
fibula on the right. The left side is normal (Hj. 
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Fic. 7. Case it. C4 and B) Lateral roentgenograms of the feet. Faint linear striations are present in the 
calcaneus on the right as well as in the distal right tibia (4). 


volvement was bilateral. Fairbank, in his 
original paper,’ also reported a case of uni- 
lateral involvement in a 12 year old boy, 
but striations eventually became apparent 
bilaterally and the author corrected his 
findings in a later report.’ 

Several authors have postulated a rela- 
tionship with other diseases. Voorhoeve 
believed that the entity was a congenital 
defect related to dyschondroplasia and os- 
teopoikilosis. Fairbank stated that the 
entity could not be considered a form of 
dyschondroplasia because the changes in 
the hands and feet in that disorder could 
not be considered striations and there was 
no uniform involvement of the major met- 
aphyses as in osteopathia striata. 

Hurt® suggested that osteopathia striata 
may be a form of osteopoikilosis in which 
the striations predominate. Evidence for 
this theory is the finding in 6 of the 7 re- 
ported cases of bone condensations some- 
what suggestive of osteopoikilosis. Hurt 
speculated that force applied to long bones 
involved by the underlying entity could 
produce changes tvpical of either disorder. 
Fairbank? agreed that occasional streaking 


could be seen in osteopoikilosis, but he 
pointed out that these streaks were irregu- 
lar and shorter than those found in osteo- 
pathia striata, 

Hurt* also raised the question of a rela- 
tionship to osteopetrosis. One of his pa- 
tients showed changes tvpical of that entitv 
in the skull and ribs and changes of osteo- 
pathia striata in the long bones. His case 
resembled that reported by Bloor! in which 
the patient had bone sclerosis at the base 
of the skull and thickening of the frontal 
bone. This patient did not have the bone 
condensations seen in the other 6 cases re- 
viewed here. 

Thus, it can be seen that there has been 
a significant debate and postulation about 
the nature of this entity and the underly- 
ing disorder, but no definitive information 
has become available. Since patients show- 
ing the skeletal changes of osteopathia 
striata have no clinical or laboratory ab- 
normalities, there is no indication for bone 
biopsy or other more aggressive diagnostic 
maneuvers that might help to explain the 
pathogenesis. Failing this, the disorder re- 
mains a purely roentgenographic entity. 
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SUMMARY 


Osteopathia striata is a rare skeletal dis- 
order manifested roentgenographically by 
fine, linear striations primarily in the long 
bones. 

There are no associated clinical or lab- 
oratory abnormalities. 

A review of the literature reveals only 
5 reported cases. 

Two new cases, including 1 with unique 
unilateral involvement, are reported. 

Several hypotheses about the etiology of 
the disorder are discussed. 


John A. Gehweiler, M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 27710 
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DIFFUSE CYSTIC ANGIOMATOSIS OF BONE* 
REPORT OF TWO CASES 


By ANNE C. BROWER, M.D., JAMES E. CULVER, Jre, M.D., and THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


HE patient with diffuse cystic disease 

of his skeleton presents the radiologist 
with an intriguing problem of diferential 
diagnosis, which he is often able to solve in 
the context of the clinical presentation of 
the patient. The final solution s often 
found with biopsy. However, this intel 
lectually satisfying course of events does 
not always follow in the patient with dif- 
fuse angiomatosis of his skeleton, m whom 
the biopsy is often quite unrevealinz, but in 
itself is a useful clue. 

This report concerns our recent exper- 
rence with two such cases. 

Cystic angiomatosis of the skeletal svs- 
tem was first described by Jacobs and 
Kimmelstiel in 1953.4 Isolated skeletal in- 
volvement is extremely rare with only 9 
cases reported."! The diagnosis is a difficult 
one to make and is partly one of exclusion. 
It should be considered in patients present- 
ing with diffuse cystic lesions of tie skele- 
ton on roentgenographic examination and 
with minimal or no associated cknical or 
laboratory findings. Biopsy of a leson often 
vields nonspecific histologic material and 
multiple attempts may be necessa-v before 
diagnostic pathologic tissue is obtained. 
Our 2 patients, seen within the past vear, 
illustrate the roentgenographic feitures of 
this disease and the inherent difficulties in 
making the diagnosis. 


REPORT OF CASES 

Case 1, A 25 year old Negro female was first 
seen in our hospital in April 1970. Ansiety over 
her known "holes in my bones" brouzht her to 
us for evaluation. She was first told ef her dis- 
ease at the age of 12 years, when mult ple cystic 
lesions of her ribs were found on a routine chest 
roentgenogram. A rib biopsy was oerformed 
elsewhere at that time, but the pathologic 
report was lost. 


+ 


At the age of 22 years, a routine chest roent- 
genogram again revealed the multiple cystic 
lesions of her ribs and she was admitted to 
another hospital for evaluation. A bone survey 
showed multiple osteolytic lesions of the skull, 
vertebrae, pelvis, humeri and femora, Physical 
examination was within normal limits. Labora- 
tory studies were all normal except for a mildly 
elevated alkaline phosphatase. Biopsies were 
taken from the right iliac crest and a rib. These 
were reported as showing hollow cavities, some 
of which were lined by a single laver of flattened 
endothelial cells. Hyperactive marrow was seen 
in the bone surrounding the cavities. Numerous 
fat cells were also present. No specific diagnosis 
was made. Both the diagnosis o7 histiocytosis 
X and the diagnosis of some form of angioma- 
tosis were suggested. 

No further diagnostic efforts were made until 
admission to our hospital, She remained 
asymptomatic except for occasional anterior 
chest pain. Again roentgenograms showed the 
multiple osteolytic lesions involving the skull, 
vertebrae, ribs, pelvis, humeri and femora (Fig. 
1-6). Roentgenograms from her other hospital 
admissions were not available to us for com. 
parison. Physical examination was entirely 
normal. All laboratory studies, including a bone 
marrow and liver biopsy, were normal. 





An open biopsy of the left anterior iliac crest 
was performed. Multiple small empty cysts 
were noted (Fig. 7). Specimens taken included 
portions of a cyst wall. 

Microscopically, only small fragments of the 
thin wall of the cavity were seen, but not 
enough to identify the wall. À few verv large 
vascular sinusoids were found about the cysts. 
This histologic material, together with the 
specimens obtained from her previous hospital- 
izations, were reviewed by the Armed Forces 
Institute of Pathology and were described as 
most compatible with diffuse cystic angioma- 
tosis of the bone (Fig. 5, 7 and B).7 

She was reassured, discharged and at last re- 
port, 1 year later, was doing well. 





* From the Departments of Radiology and Orthenedic Surgery, University of Virginia School of Medicine, Charlottesville, Virginia. 
Partially supported by NIH Research Training Grant iIo1AMos6 
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Fic. 1. Case 1. Anteroposterior view of the lumbar 
spine and pelvis shows multiple lyric lesions in- 
volving all the bones. Some lesions have sclerotic Fic. | Case L Lateral view of the thoracic spire 
borders, but many do nor. shoes multiple small [vtic lesions throughout the 

f vertebral bodies. There ts slight compression de- 
Case n. A g year old white boy was first ts orib z 

seen by us in November 1969, when he sus- 

tained an injury to his right shoulder. Roent- 














Fic. 4 Case 1. Laterial view of the skull shows lytic 


Fic. 2. Case r Posteroanterior view of the chest lesicas involving the frontal, parietal and occipital 
shows lytic lesions involving all of the ribs. Some are; The vertebral bodies and spinous processes 





appear to have caused expansion of the ribs. of the cervical spine are also involved. 
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Vic. 5. Case 1. 7 and B) Anteroposterior view of both humeri shows lytic lesions involving 
not only the numeri, but both scapulae as well. 


genograms of the right humerus showed a 
pathologic fracture through multiple cystic 
lesions involving the proximal end of the 
humerus. 

Except for his fractured humerus, the pa- 
tient’s physical examination was withia normal 


limits, as were all his laboratory studies, except 
for a slightly elevated alkaline phosphatase. A 
Craig needle biopsy was attempted on the right 
humerus, but the tissue obtained was insuffi- 
cient for diagnosis. 

He was again seen in March 1971 when, dur- 
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Vic. 6. Case 1. (4 and B) Anteroposterior view of seth femora shows lytic involvement 
of the shafts of the bone. The distal ends appear free of involvement. 


ing a respiratory infection, he sustained 3 
pathologic rib fractures in cystic lesions involv- 
ing the ribs, A bone survey showed multiple 
cystic lesions also involving the pelvis, femora, 
humeri and radii (Fig. 9-12). Except for physi- 
cal findings corresponding with his upper 
respiratory infection, his physical examination 


Was 





hin normal limits. The alkaline phos- 
phatzse was slightly elevated, but all other 
laboritery studies were normal. An open biopsy 
ht anterior iliac crest was carried out. 
Mult pre large empty cystic cavities were found. 
Speczvxns taken included a portion of the cyst 
wall, 
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Microscopically, very small fragments of the 
cyst wall were seen, In some areas a single layer 
of fattened endothelial cells was found. Some 
fat cells were also noted (Fig. 13). The possi- 
bility of some form of diffuse cystic angio- 
matosis was considered. The pathologic mate- 
rial was reviewed by the Armed Forces Insti- 
tute of Pathology and was described as similar to 
the 2 cases described by Jacobs and Kimmel- 
stiel The possibility of a diffuse skeletal 
lipomatosis as opposed to an angiomatosis was 
considered? 

He received no treatment and continues to 
do well, without systemic symptoms. 


DISCUSSION 


These 2 cases are strikingly similar. Both 
have multiple diffuse cystic lesions, involv- 





Vic. 7. Case 1. Gross specimen of a cyst removed 
from the left iliac crest (5X). 
































Vic. 9. Case u. Anteroposterior view of the pelvis 
shows a large, multiloculated cyst involving the 
right ilium and a smaller one involving the left 
ilium. Several small lytic lesions are seen in the 
proximal femoral shafts. 


ing the pelvis, ribs and proximal long bones, 
first appearing in childhood. Both have 
been relatively asymptomatic. One has suf- 
fered pathologic fractures, but the other 
has been followed for 13 vears without com- 
plications. Neither case has any evidence of 
visceral involvement. Both have had mul- 
tiple biopsies including open biopsies which 
showed multiple empty cysts, devoid of 
fluid or cellular material. Both had frag- 





Vic. 10. Case u. Posteroanterior view of the chest 
shows rib fractures in the lower right rib cage and 
one in the left 4th rib. Small lytic lesions are seen 
in several ribs. 
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Fic. az. Case i. (4 and B) Views of both distal 
humeri show various size cystic lesions invelvmg 
the entire bone. 


men:s of cyst wall that appeared vascular 
in natare. 

Tae roentgenographic findings in both 
cases were not specific. The differential 
diagnoses considered, from the roentgeno- 
graph findings alone, in these cases were: 
metaszatic neoplasm; multifocal primary 
neoplesm; multiple myeloma; primary and 
secoaéary hyperparathyroidism; polvostot- 
ic fiorous dysplasia; histiocytosis X; and 
mas-oey tosis. However, the clinical course, 
the pavsical examination, the laboratory 
findings and the pathologic specimens all 
helpee to exclude these diagnoses. Both 
cases bear striking similarity to those ce- 
scribed bv Jacobs and Kimmelstiel* as 
cyste angiomatosis of the skeleton. 





Walis e? a/. in an extensive review of 
the iserature, were able to find 26 cases of 
diffuse skeletal angiomatosis. However, 
onls c of these patients were free of visceral 
invelxement. The 17 with visceral involve- 
mert had symptoms related to the organ 
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Fic. 12. Case 1. (4) Anteroposterior and (B) lateral views of the proximal left radius 
and ulna show cystic involvement. 


involved. The g without visceral involve- 
ment were usually asymptomatic except 
for fracture and bone pain. Laboratory 
studies in. those without visceral involve- 
ment were usually normal. The roentgen 
features included lytic lesions, sclerotic 
areas, expanding cysts and generalized 
skeletal lucency. On biopsy, multilocular 
cysts were usually encountered, which were 
either very vascular or completely empty. 
Histologically, there was a conglomeration 
of vascular channels. In occasional cases, 
while vascular channels were found in some 
areas, other areas showed empty cysts with 
fragments of endothelial lining. 

The relationship of angiomatosis to 


lymphangiomatosis is unclear. Cases, simi- 
lar to those described above, have been 
reported, in which the cysts contained 
Ivmph-like fluid and the histologic sections 
revealed lymph channels, instead of vascu- 
lar channels. Cases have been reported in 
which both lymph channels and vascular 
channels were present. However, these 
patients also had visceral involvement. 
The possibility of dituse skeletal lipo- 
matosis was raised in our second case.’ 
However, to our knowledge, this entity has 
never been reported in the literature. One 
could postulate that these multiple empty 
cysts were once filled with fat, which has 
since degenerated. Single intramedullary 
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Fic. 13. Case u. Photomicrograph of specimen taken 
from the right ilium shows 1 cyst. Normal fatty 
marrow is present near the cyst (160X). 


lipomas of bone have been reported.? These 
are thought to undergo degeneration leav- 
ing an empty benign cyst wall. Fat cells 
were found in the pathologic specimen of 
the second case, but whether these had 
come from marrow fat could not be deter- 
mined. Therefore, we have left the second 
case classified as a case of angiomatosis, 


SUMMARY 


Two patients with diffuse cystic angio- 
matosis of the skeleton are reported. 

The difficulties encountered in making 
this diagnosis are discussed. 

Despite the rarity of the disease, cystic 
angiomatosis should be considered in the 
differential diagnosis of a patient presenting 
with diffuse cystic lesions of his skeleton on 
roentgenographic examination, with mini- 
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mal er no associated clinical or laboratory 
finings. 


Ann. C. Brower, M.D. 
Department of Radiology 
University of Virginia 

Schol cf Medicine 
Chadotresville, Virginia 2290! 
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THE ROENTGENOGRAPHIC FEATURES 
OF CHONDROBLASTOMA* 


By RICHARD A. McLEOD, M.D., and JOHN W. BEABOUT, M.D. 


ROCHESTER, MINNESOTA 


ENIGN chondroblastoma of bone is a 

primary neoplasm. It is of cartilagi- 
nous origin, and the proliferating cell is 
probably the chondroblast.*? The tumor is 
benign and has neither a malignant coun- 
terpart nor a propensity for malignant 
transformation.** Attention was first fo- 
cused on this tumor in 1928 by Ewing, who 
believed that the lesion was a variant of a 
giant cell tumor.’ Codman,! in 1931, de- 
scribed the lesion in some detail, although 
he too believed that it belonged within the 
giant cell group. It was not until 1942, 
through the work of Jaffe and Lichten- 
stein,^ that benign chondroblastoma be- 
came established as a separate and distinct 
entity. The basic concepts which they set 
forth at that time have since been firmly 
established. 

This entity is rare and probably repre- 
sents less than 1 per cent of all primary 
tumors of bone? Although the age range of 
patients is wide, most lesions occur in pa- 
tients who are 10 to 25 years old.?? About 
two-thirds of the lesions have been noted in 
males.?*.* The most common sites are the 
knee, hip, and shoulder, but no portion of 
the axial or appendicular skeleton can be 
exempt as a possible location.?*:? Most pa- 
tients present with the chief complaint of 
pain, which is usually mild and often of 
long duration, sometimes lasting many 
vears,** Swelling and local tenderness also 
are encountered. 

In reviewing this subject, we found 72 
cases of histologically proved chondroblas- 
toma at our institution in which roentgeno- 
grams or photographs of roentgenograms 
were available for study. 


CLINICAL FEATURES 


Symptoms and Signs.—MBy far the most 


common presenting symptom was pain. 
The pain was characteristically local and 
usually mild, and its duration varied from 
a few weeks to many years. More than one- 
third of the patients had pain for more than 
1 year before they sought medical aid. The 
only other frequent symptom was local 
swelling, which also was often of long dura- 
tion (16 years in one instance). 

In most cases, there were no physical 
findings or a palpable mass was the sole 
finding. Other occasional findings were 
tenderness, muscular atrophy, and limited 
range of motion of the adjacent joint. 

Age and Sex. Of the 72 patients, 46 
(64 per cent) were males and 26 (36 per 
cent) were females (Fig. 1). The ages of the 
patients ranged from $ to 56 years; more 
than 60 per cent were in the second decade, 
and nearlv 20 per cent were in the third 
decade. 

ROENTGENOGRAPHIC FEATURES 

Location in Skeleton.— Approximately 6o 
per cent of the tumors were located in the 
long tubular bones, with 23 in the femur, 
10 in the proximal tibia, 7 in the proximal 
humerus, 2 in the proximal fibula, and 1 in 
the distal radius (Fig. 1). Twenty-five 
lesions (35 per cent) occurred in the knee 
region. 

If the pelvic tumors that were at or adja- 
cent to the acetabulum are included in the 
hip region, then this area accounted for 
another 18 cases (25 per cent). When thev 
arise in the pelvis (Fig. 2.7), chondroblas- 
tomas, like other cartilaginous tumors, 
show a marked tendency to originate near 
the triradiate cartilage. 

Ten lesions (14 per cent) occurred in the 
shoulder, with 3 being located in the scap- 
ula. Eight tumors (11 per cent) were found 


* From the Department of Diagnostic Roentgenalosy, Mayo Clinic and Mayo Foundation, Rochester, Minnesota. 
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1 2 3 4 5 
Age in decades 


Fic. 1. Age and sex of patients; sites of 5ezign chondroblastoma. 


in the feet, with all but 1 being located in 
either the calcaneus or the talus. Interest- 
ingly, 60 per cent of the tumors occurred in 
the lower extremities. 

Several rather unusual locations were 
seen, including the manubrium, capitate, 
metatarsal, distal phalanx, dorsal aspect of 
T-7 (Fig. 28), mandibular condyle, and 
calvarium. One patient with a 4 year his- 
tory of a gradual hearing loss had a tumor 
that involved the mastoid, middle ear, ex- 
ternal canal, mandibular fossa, and the 
squamosal part of the temporal bone (Fig. 
2C). 

Location Within Bone. n general, chon. 
droblastoma presents as a medullary le- 
sion,* and more than go per cent in our 
series were found in the medulla. The re- 
maining 10 per cent were located within the 
cortex. No lesions arose in either the peri- 
osteum or the soft tissues. 

One of the most characteristic roentgeno- 
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Males 46 
Females 26 


Totcl 72 





graphic features of this lesion is its relation- 
ship -c the epiphysis.??* In analyzing this 
aspect of chondroblastoma, we included 
only 47 lesions (most in the long tubular 
bones). The locations of the remaining 25 
lesiors were such that their exact relation- 
ship *o the epiphysis could not be assessed 
with assurance. Nineteen lesions of the 47 
(40 per cent) were contained solely within 
the egichysis (Fig. 3,7). Another 26 lesions 
(§§ per cent) involved the epiphysis but ex- 
tended to various degrees into the metaph- 
ysis (Fig. 3, B and C). The 2 remaining 
lesions were entirely metaphyseal, but both 
were n close contact with the epiphyseal 
plate. These 2 lesions also were atypical in 
histologe appearance and behavior but 
were «tel considered to be chondroblasto- 
mas. À diaphvseal location was not seen. 
Thus, 43 of 47 lesions (96 per cent) either 
were :clelv epiphyseal or had a significant 
epiph *seal component. 
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Fic. 2. Benign chondroblastoma. (4) Moderately 
large expanding lesion originating in the region of 
the triradiate cartilage of the innominate bone, 
There is mottling within the tumor, and the mar- 
gin is well-defined, with sclerotic rim. (8) Lesion 
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Roentgenagraphic Appearance. Size and 
Shape of Lesion.- Tumor sizes ranged from 
1.0 to 19,0 cm. Approximately 60 per cent 
were less than 3.0 by 4.0 cm., and 80 per 
cent were smaller than ¢.0 bv 6.0 cm. 

Essentially all tumors that did not abut 
a cortical margin were either spherical or 
oval (Fig. 4.7). Once the cortical margin 
was reached, either the tumor conformed 
to the shape of the cortex or its oval shape 
persisted by expanding the cortex. The 
margins of 63 per cent of the lesions were 
smooth (Fig. 3.7), whereas 27 per cent had 
some scalloping (Fig. 48). The remaining 
10 per cent were somewhat lobulated. 

Margination.— In 66 lesions (92 per 
cent), the margin was well.defined and dis- 
tinct throughout its entirety. Five of the 
other 6 tumors had the typical well-defined 
margin in the epiphyseal portion but the 
margin in the metaphyseal portion was 
poorly defined, with a wide zone of transi- 
tion (Fig. 35; and 5,.7 and B). The single 
lesion with a poorly defined margin was a 
large 12.0 by 14.0 cm. tumor in the ilium of 
a 25 year old man. 

Forty-three of the lesions (60 per cent) 
had sharply defined sclerotic rims (Fig. 4, 
A and B). Of these 43, 38 had thin rims and 
s had moderately thick rims. Nine of the 
43 lesions had the typical sclerotic rim in 
the epiphyseal portion of the tumor, while 
in the metaphysis no such rim was visible 
(Fig. 3.8; and £D). 

Fairly dense sclerosis extending well 
beyond the confines of the tumor was seen 
in 10 lesions (14 per cent) (Fig. 6). 

Bone Replacement. Characteristically, 
the interior of the benign chondroblastoma 
shows complete bone replacement. In our 
series, the interior of 75 per cent of the 
lesions was homogeneously lucent (Fig. 
3.7). The tumors usually are visualized 
through cortex, normal trabeculae, and, 


involving dorsal aspect of T-7. (C) Lesion located 
in the right temporal bone, involving mastoid, 
middle ear, external auditory canal, mandibular 
fossa, and squamosal part of the temporal bone. 
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more importantly, a surrounding sclerotic 
shell. The superimposition of these struc- 
tures may lead to the false impression of 
calcification within the tumor. The fluffy 
amorphous calcification often believed to 
be so characteristic of this lesion*??^ was a 
relatively uncommon finding and was seen 
in only 16 cases (Fig. 38). Of the remaining 
8 lesions, § had interiors that were densely 
calcified and 3 had various forms of ossifi- 
cation. 

Expansion. Cortical expansion was found 
in more than half of the lesions (Fig. 7), 
and this was usually eccentric and fre- 
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3. (4) Pomogram of femoral capital epiphysis. 








y. There is absence of the involved 
ertex. (B) Slightly expanded lesion of 


proximal humerus. Note the mottled calcification 
in interior and periosteal reaction medially; also, 
the distinc: sclerotic margin in the epiphysis and 
the Jack of this feature in the metaphyseal por- 
tion of the tumor, (C) Moderately large expanding 
lesion of proximal humerus. The interior is lucent, 
with sharply defined sclerotic margin. 








quentis marked. The expanding tumors 
could be placed into 3 arbitrary groups, 
based cn the degree of expansion: mild ¿n 
28 per cent; moderate in 31 per cent; ard 
marked in 41 per cent. Five lesions pre- 
sented with a “ballooned” or “blown-out”’ 
type o! cortical appearance. 
Cortex.—Twenty-seven lesions (38 per 
cent) bad normal cortices. Forty lesions 
(56 per cent) had cortical erosion and ex- 
pansis, This was often fairly marked, but 
a fine cim of intact cortex was still visible. 
The remaining 5 lesions had areas of local 
cortical absence (Fig. 3.7). This absence 
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seemed to be caused bv gradual expansion 
and was not due to active invasion, as seen 
in à malignant tumor. 

Periosteal Reaction. About 1 lesion in 
10 showed definite periosteal reaction (Fig, 
34; cd; and 8). In general, the periosteal 
new bone was dense and exhibited coarse 
parallel lamination, The reaction usually 
extended for several centimeters bes ond 
the lesion. 

Trabeculation. — Trabeculation within the 
tumor was rare and was noted in onlv 3 
lesions. In 2 of the 3 lesions, the roentgeno- 
graphic. features were so atvpical that a 
diagnosis of chondroblastoma was not seri- 
ously considered by the radiologist. One 
lesion, that in a 13 year old girl, was mark- 
edly expanded entirely within the distal 
femoral metaphysis. This lesion also ex- 
hibited a pathologic fracture with a “fallen 
fragment," Roentgenographically, we con- 
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biG. 4. Benign chondroblastoma. 64) Lesion located in proximal humeral epiphysis. Note the homogeneously 
lucent interior, the well-defined margin, and the thin rim of surrounding sclerosis. (8) Shallow scalloping 
of margin of lesion in distal femoral epiphysis. The interior shows complete bone replacement, with sharply 
defined sclerotic margin. 


sidered it an aneurysmal bone cyst (Fig. 
9.7). Atvpically, this tumor recurred. An- 
other lesion, that in a 23 vear old woman, 
was moderately expanded, occupying most 
of the calcaneus. There was a coarse, 
heavy trabeculation throughout, and we 
believed that the most likely diagnosis was 
fibrous dysplasia (Fig. 98). 

Pathologic Fracture. Pathologic frac- 
ture was uncommon and was seen in only 4 
cases (Fig. 9.7). In all 4 instances, the 
roentgenographic features of the tumor 
were atypical, and the fractures occurred in 
an expanded metaphysis. One fracture oc- 
curred in a distal phalanx, 1 in a meta- 
tarsal, and i in the distal femur. The fourth 
lesion was a cortical tumor of the proximal 
humerus. 

Synovitis.- Twelve patients (17 per cent) 
had roentgenographic evidence of svno. 
vitis of the adjacent Joint. 
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TREATMENT 

The evidence in favor of conservative 
treatment of these tumors is convincing.^ ^7 
Thorough curettage, accompanied by bone 
grafting if necessary for support, has been 
effective. Follow-up averaging approxi- 
mately 8 vears was available on 35 patients 
who had been treated by curettage alone. 
This procedure was curative in all but 2. 
Each of these patients had a local recur- 
rence that was subsequently treated suc- 
cessfully by additional surgery. 

Radiation therapy was used in conjunc- 
tion with curettage on 7 patients. Follow-up 
averaging 17 years was available on all 7 
and revealed no recurrences or malignant 
transformations. However, because curet- 
tage alone is effective, radiation therapy 
should be avoided because it carries the 
potential risk of malignant transformation, 

None of these patients had evidence of 
malignancy. However, local recurrence 1s 


Chondroblastoma. (4) Proximal tibia. Note the indistinet margin in the metaphyseal portion and the 
periosteal reaction laterally. (B) Proximal tibia. Note the loss « f well-defined sclerotic rim in the metaph- 
vseal portion. 


always a possibility when there is only 
partial removal. 


SUMMARY AND CONCLUSIONS 


Benign chondroblastoma often presents 
with « typical roentgenographic appear- 
ance. When the radiologist encounters this 
lesion an the tubular bones, he will be able 
to sugzes: the correct diagnosis in most 
cases, Unfortunately, when the lesion arises 
in flat bones (as with many bone tumors), 
the diagnosis is considerably more difficult. 
Even ia this situation, the radiologist occa- 
sionally may be able to suggest the diag- 
nosis cf chondroblastoma. For example, a 
pelvic lesion that appears to be benign, that 
has a thin sclerotic rim, and that arises 
near tae triradiate cartilage in a young 
male would certainly cause one to consider 
chondroblastoma as a possibility. 

The present study revealed the following: 





1. This benign cartilaginous tumor has an 
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Fic. 6. Tomogram. Distal femoral epiphysis. Note 
the sclerosis extending well beyond the confines 
of the tumor. 





Fig. 8. Chondroblastoma. Dense periosteal reaction 
caused by lesion arising in the region of the tri- 
radiate cartilage of the innominate bone. 


excellent prognosis and should be 
treated with conservative surgical mea- 
Sures. 

2. Sixty per cent of the lesions occur in 
patients who are in the second decade, 
and another 20 per cent occur in those 
in the third decade. 

3. Approximately two-thirds of the lesions 
occur in males. 

4- About three-fourths of the lesions occur 
in the hip, knee, and shoulder regions. 

5. Nearly all lesions are located within the 
epiphysis or have a significant epiphy- 
seal component. 

6. More than go per cent are oval lesions 
with well-defined margins. 

7. Sixty per cent o£ the lesions have a 
thin rim of surrounding sclerosis. 

8. Approximately three-fourths of the 











I 


Fic. 7. Chondroblastoma. Expanded distal femur. 
The margin is well-defined, with a dense rim of 
sclerosis, 
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Fic. 9. Chondroblastoma. {4) Atypical lesion of 
distal femoral metaphysis. Note the sparing of the 
epiphysis and the trabeculation, beth of which 
are uncommon. Pathologie fracture and “fallen 
fragment.” The tumor was atypical in its histologic 
appearance and behavior. (B) Expanding lesion 
of calcaneus. Note the coarse and heavy trabecu- 
lation, which is uncommon. 


lesions are homogeneously lucent with. 


out visible calcification. 
g. More than half of the lesions show 
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cortical expansion that is frequent v 

extensive, 

The metaphyseal portion of the tumor 

mas not show the characteristic scle- 

rone rim and sharp margin seen in the 
epiphysis. 

11. Features that definitely occur but are 
relatively uncommon include patho- 
loge fracture, trabeculation, cortical 
absence, and sclerosis bevond the con- 
fines of the tumor. 

Richard A. McLeod, M.D. 

Section of Publications 

Mayo Conte 

Rochester, Minnesota 55901 
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Each case in this study was patholog - 
cally verified by Dr. D. C. Dahlin. Cliniczl 
data were supplied by Dr. J. C. Ivins, 
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SEVENTY-FOURTH ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


? | SHE Seventy-fourth Annual Meeting of 


the American Roentgen Ray Society 
will be held at the ee Elizabeth Hotel, 
Montreal, Canada, Tuesday through Fri- 
dav, September 25 “September 28, 1973. 

This will be the third time that the So- 
ciety has met in this historic city which i is 
the second largest French speaking city 
the world and the largest city in C wd 
The Queen Elizabeth Hotel adjoins the 
Place Ville Marie, an underground retail 
promenade grouping some 60 stores, a 
theater, 2 movie houses and many fine 
restaurants, Nearby is the Place Bonaven- 
ture containing 9o stores, à movie house, 
and 6 restaurants. Old Montreal is a 100 
acre historic district that corresponds to the 
territorv formerlv enclosed within the for- 
tification of Ville Marie, founded in 1642 by 
Monsieur de Maisonneuve. 

Dr. and Mrs. Jean-Louis Leger have 
graciously accepted to serve as Chairman 
of the over-all Committee on Local Ar- 
rangements and the Ladies’ Committee, re- 
spectively. Dr. R. D. Mckenna and Dr. 
Jean Ganon are in charge of golf arrange- 
ments and have arranged for the competi- 
tion for the Willis F. Manges trophy (low 
net) and Exhibitors’ Trophy ( (low gross) at 
the Royal Montreal Golf Club on lle 
Bizard with shot gun start at 10:00 A.M. 
Monday. Tennis Tournament will be 
held at Les Quatre Saisons in Laval under 
the direction of Drs. Ross Hall and Maurice 
Dufresne. 

The Ladies’ Local Arrangement Com- 
mittee chaired by Mrs. J. Leger has or- 
ganized a very interesting program that in- 
cludes a walking tour of Old Montreal, a 
trip to the Laurentians, where the fall 
foliage should be at its height, and a visit to 
Radio-Canada. 

The Seventy-fourth 
will formally begin at 8: 


Annual 
30 A.M. 


Meeting 
on Tues. 


day, September 25, in the Grand Ball- 
room with the Call to Order by our Presi- 
dent, Dr. J. Scott Dunbar. This will be fol- 
lowed by the Installation of the President- 
elect by Dr. Dunbar and Dr. Ralph M. 
Scott, President and Chairman of the Ex- 
ecutive Council, respectively, of the So- 
ciety. A brief Presidential Address will be 
delivered by the incoming president, Dr. 
William. B. Seaman. The Scientific Pro- 
gram wi ill begin at 9:00 A.M. 

A total of 67 papers has been selected. 
This unprecedented number of papers is 
made possible by the innovation of having 
a separate and simultaneous program in 
radiotherapy on Wednesday morning. 

Ancther change from previous tradition 
is the scheduling of the Caldwell Lecture 
during prime time, rather than in the eve- 
ning. Dr. Robert Fraser will give the Cald- 
well Lecture in the Grand Ballroom at 
11:30, Wednesday morning, September 26, 
1973. His subject will be “The Radiologist 
and Obstructive Airways Disease.” Dr. 
Fraser, Professor and Chairman of the De- 
partment of Diagnostic Radiology of Me- 
Gill University and Diagnostic- Radiolo- 
gist-in-Chief of the Royal Victoria Hospital, 
McGill. University, Montreal, Canada, is 
an mternationally known diagnostic ra- 
diolegist, an authoritv on the radiologic 
aspect of pulmonary disease and co-author 
of a classic book “Diagnoses of Diseases of 
the Chest." He will be introduced by Dr. 
J. Scott Dunbar, Professor and Chairman 
of the R: diols Department of the Uni- 
versity of Bri tish Columbia, formerly of 
McGill University and the C dens Hos- 
pital of Montreal and the current President 
of the American Roentgen Ray Societv. 
Dr. Fraser's vast knowledge and his abil ty 
as an extremely effective public speaker will 
m the Caldwell Lecture one of the high- 
ts of the meeting. 
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The Society will continue the custom of 
presenting Award Papers of the American 
Radium Society and the Society for Pedi- 
atric Radiology. 

The Director of Instruction Courses, Dr. 
Harold O. Peterson, is again making ar- 
rangements for the instruction courses. In 
response to the increasing demand for this 
popular activitv, the number of courses has 
been expanded by scheduling some courses 
on Monday, September 24, 1973. The de- 
tails of these courses and a list of the fac- 
ultv will appear in the July issue of the 
JOURNAL. 

One of the educational highlights of the 
meeting is the Scientific Exhibit. Dr. James 
Martin, Chairman of the Committee on 
Scientific Exhibits, has assembled manv in- 
teresting exhibits of an unusually high 
caliber, 

The technical exhibits, under the super- 
vision of Dr. James C. Cook, past president 
and Manager of the Annual Meeting, and 


Editorial 


his assistant Dr. George A. Kling, will beon 
view Tuesday through Friday beginning 
9:00 A.M, In Galleries 1, 2, 3 and 4, the 
Saguenay Room and the St. Maurice 
Room. 

The Annual Banquet will be held at 7:30 
P.M., Thursday, September 27, 1973, in the 
Grand Ballroom, preceded by a Cocktail 
Party from 6:30 to 7:30 P.M. in the Duluth 
and McKenzie Rooms. The Talarico Or- 
chestra of 14 musicians will provide music 
for dancing. 

The Seventy-fourth Annual Meeting 
promises to be a scientifically stimulating 
and socially pleasant meeting. We sincerely 
urge all of the members of this society as 
well as all radiologists to join us in Mon- 
treal in September. 


WiLLIAM B. Seaman, M.D. 
President-Elect 
American Roentgen Ray Society 


Vor. 


Rs 
C: 


J. Scott Dunbar, M.D., Vancouver, 
Columbia, P 
Installation of President-Elect, Wi 
man, 


30 
ill 


118, No. 2 


PRELIMINARY PROGRAM 


nues FOURTH ANNUAL MEETING, SEPTEMBER 2 
QUEEN ELIZABETH HOTEL, MCN 


Tuesday, September 25, 1973 
A.M, 
to Order, Seventy-fourth Annual Meeting: 
British 
resident. 
iliam B. Sea- 


M.D., New York, N. Y. by J. Scott 


Dunbar, M.D., Vancouver, British Columbia, 
President, and Ralph M. Scott, Chairman of 
the Executive Council, Louisville, Ky. 


Presentation of Past Presidents’ 
Scott Dunbar, M.D., 


Book to ]. 
by William B, Seaman, 


M.D. 
Presidential Address: President William B, Sea- 
man, M.D. 


9:00 A.M, 


te 


Qa 


ian 


. Angiography in 


Presiding: William B. Seaman, M.D. 
New York, N.Y. 

Award Paper, The Society for Pediatric Ra- 

diofagy. To be announced. 


. An Elusive and Often Bde Cause 


‘he High Esophageal 
C. Smith, M.D., 
Swischuk, 


of Childhood Strid a (1 
Foreign. Body). *Pliny 
Galveston, Tex., M Leonard E. 
M.D., Galveston, Tex. 

The Radiographic and Clinical Spectrum of 
Homocystinuria. *Paula W. Brill, M.D., 
New York, N.Y., *Harold A. Mitty, M.D., 
New York, N.Y., and *Gerald E. Gaull, 
M.D., New York, N.Y. 


. Fluid Restraint Before Excretory Urog- 


raphy: Is it Obsolete? *Peter Dure-Smith, 
M.D., Philadelphia, Pa. and *Michael 
Simenhoff, M.D., Philadelphia, Pa. 

Unilateral Renal Bleeding 
with Negative Urogram. *Harold A. Mitty, 
M.D., New York, N.Y., and *Howard 
Goldman, M.D., New York, N.Y. 


. The Spectrum of Complication of the Uri- 


nary Tract as a Result of Granulomatous 
Disease of the Small and Large Intestine 
with Special Emphasis on Obstructive Hy- 


dronephrosis. *A. Sherkat, M.D., Van- 
couver, B.C., Canada. 


. The Radiologic Report: A Quantitative and 


Qualitative Analysis. *Peter G. Herman, 


* By invitation, 


9. 


14. 
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TREAL, QUEBF PC 
MD., Boston, Mass., *Samuel J. Hessel, 
MD. Boston, Mass., and Herbert Ly 





ims, M.D., Boston. Mass. 


. Cenparison of Endoscopic and Radiologic 


D:agnosis of Duodenal Bulb Pathology. 
*Geaham T. Curtis, M.D., Newark, N.J., 
*Firenzio Yuzon, M.D., Newark, N.J., 
Veen S, Cynn, M.D. “Newark. N.J., *Vic- 
tor Groisser, M.D., Newark. N Ja *John 
iHianco, M.D. Newark, N Ji and *Her- 
mon Birkner, M. D., New ale N. J. 
Ce lagenous Sprue. *H. W alter Pepper, 
M.®., San Francisco, Cal., *Jon D. Shanser, 
M., San Francisco, Cal., *Henry I. Gold- 
bez, M.D., San Francisco, Cal, and 
*A hert A. Moss, M.D., San Francisco, Cal. 








. The Diagnosis of Extrinsic Defects in the 


Region of the Duodenal Bulb. Neil H. 
Messinger, M.D., New York, N.Y., Thomas 
C. Beneventano, M.D., New York, N.Y., 
am; Seymour Sprayregen, M.D., New 


Ye, N.Y. 


. Recrograde Pancreatography in Autopsy 





cimens. *Robert L. MacCarty, M.D., 
aester, Minn., *David H. Stephens, 
M. D. Rad vester, Minn., *Arnold L. Brown, 
Jre ML. D. Rochester, Minn. , and Harley C. 
Ca-ison, M. D., Rochester, Minn. 


. Anzogr apie of the Jaded Patient. 


Nel H. Messinger, M.D., New York, N.Y. 






amc Seymour Sprayregen, M.D., New 
York, N.Y. 

Arceriogri aphy in Acute Rectal Hemor- 
rhage. *William J. Casarella, M.D., New 


York, N.Y., *Edward M. Pollock, M. D., 
New York, N.Y., *Shelby Gal loway, M. D., 
2e York, N Y. , *Richard Taxin, M. D., 

New York, N.Y. ere William B. Sean. 
MD., New York, N.Y. 


Wednesday, September 26, 1973 


Qen x 
5130 A.X, 


Pressing: Walter M. Whitehouse, M.D. 
Ann Arbor, Mich. 


Computerized Radiology Reporting Using 
Coded Language. Morris Simon, M.D., 
Bo-ron, Mass, *Brian Leeming, M.D., 
Boron, Mass, *Howard Bleich, M.D., 
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Boston, Mass., and *Barney Reifen, M.D., 
Boston, Mass. 

. An Analysis of Five Hundred Carcinomas 
of the Breast. John N. Wolfe, M.D., De- 
troit, Mich. 

16, A Specific Sign of Peripheral Carcinoma of 
the Lung—The Distal Fleischner Line. 
*Murray G. Baron, M.D., New York, N.Y. 

17. Pleural Thickening as a Manifestation of 
Aspergillus Superintection. *Herman L 
Libshitz, M.D., Philadelphia, Pa., *G. Wil- 
lam Atkinson, M.D., Philadelphia, Pa., 
and *Harold L. Israel, M.D., Philadelphia, 
Pa. 

18, Lung Patch with Blood and Gelfoam Fol- 
lowing Percutaneous Lung Biopsy. *Ronald 
L. McCartney, M.D., Loma Linda, Cal. 

19. Pulmonary Lymphangiomyomatosis. *Ellen 
F. Silverstein, M.D., New York, N.Y., 
Kent Ellis, M.D., New York, N.Y., and 
*Marianne Wolff, M.D., New York, N.Y. 

20. Chest Roentgenograms and Lung Scans in 
Lung Transplants. A. Everette James, Jr., 
M.D., Baltimore, Md., *Grover M. Hutch- 
ins, M.D., Baltimore, Md., *Henry N. 
Wagner, M.D., Baltimore, Md., and *R. 
Robinson Baker, M.D., Baltimore, Md. 

21. Radionuclide Nebulization to Assess Pul- 
monary Physiology. *Richard — Allen 
Holmes, M.D., Milwaukee, Wis., *Vhomas 
George Dehn, M.D., Milwaukee, Wis., and 
*Ali Tan Isitman, M.D., Milwaukee, Wis. 

22. Morphologic Analysis of Foregut Cysts of 
the Thorax. *LCDR James C. Reed, MC, 
USN, and *MAJ Richard E. Sobonya, MC, 
USA, Washington, D.C. 

23. Ultrasonography of Certain Chest Masses. 
Donald L. King, M.D., New York, N.Y. 

24. Continuous Ultrasonic “B”? Scanning of 
Aortic Aneurysms. *Fred Winsberg, M.D., 
Montreal, Quebec, *Catherine M. Cole, 
MLD., Montreal, Quebec, and *David S. 
Mulder, M.D., Montreal, Quebec. 


Wednesday, September 26, 1973 
11:30 A.M, 
THE CALDWELL LECTURE 
The Radiologist and Obstructive 
Airways Disease 
By 


Robert G. Fraser, M.D., Professor and Chair- 


* By invitation. 


Jese, 1973 


man, Department of Diagnostic Radiology, 
McGill University, Diagnostic-Radiologist- 
in-Chief, Royal Victoria Hospital, 
Montreal, Canada. 

Introduction by J. Scott Dunbar, M.D., Profes- 
sor and Chairman, Department of Diagnostic 
Radiology, University of British Columbia, 
Vancouver, Canada. 

Presentation of the Caldwell Medal to Dr. Fraser 
by President Seaman. 


RADIOTHERAPY PROGRAM 
Wednesday, September 26, 1973 
8:30 AM. 


Presiding: Ralph M. Scott, M.D. 
Louisville, Kv. 


. The Value of Radiation Therapy in 
the Treatment of Orbital Metastases. 
*Sun Haeng Huh, M.D.. New York, 
N.Y., *Lourdes Z. Nisce, M.D., New 
York, N.Y., and *Florence C. H. 
Chu, M.D., New York, N.Y. 

2. Electron Beam Therapy of Head and 

Neck Tumors. Daniel A. Tobin, M.D., 

Louisville, Ky., Shannon Byrd, M.D., 

Louisville, Ky., and *Ralph M. Scott, 

M.D., Louisville, Kv. 

The Treatment of Nonfunctioning 

Chromophobe Adenomas of the Pi- 

tuitary. *Glenn E. Sheline, M.D., 

San Francisco, Cal. 

Results of Treatment of Carcinoma of 

the Soft Palate and Uvula. *H. Gunter 

Seydel, M.D., Philadelphia, Pa., and 

*Harvey Scholl, M.D., Philadelphia, 

Pa. 

. Squamous Cell. Carcinoma of the 

Nasal Vestibule. *W. Ducote Hayes, 

M.D., Houston, Tex. and *Norah 

duV. Tapley, M.D., Houston, Tex. 

Medulloblastoma Patients Treated 

with Intrathecal Radiogold (Au 198) 

—À Progress Report. Giulio J. D’An- 

gio, M.D., New York, N.Y., *Edward 

Rogoff, M.D., New York, N.Y., 

*L. G. Anthony Fuller, M.D., New 

York, N.Y., *Joseph Galicich, M.D., 

New York, N.Y., and *Fereshteh 

Ghavimi, M.D., New Yerk, N.Y. 

Testosterone Potentiatec Radiophos- 

phorus Therapy of Osseous Metas- 

tases in Prostate Cancer. Robert W. 


14a. 


16a. 3. 


73 d. 


19a. 6. 
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Edland, M.D., La Crosse, Wis. 

8. Surgical Reduction of the Residual 
Capacity of the Lung in Dogs. A Sys- 
tem for Studying Radiation Tolerance 
of the Lung. *Eric W. Hahn, Ph.D., 
New York, N.Y., *Basil S. Hilaris, 
M.D., New York, N.Y., *Neal Mar- 
tini, M.D., New York, N.Y., *Andrew 
G. Huvos, M.D., New York, N.Y. 
*Alan A. Alfer, M.D., New York, 
N.Y., and *Ronald W. Csurny, M.D., 
New York, N.Y. 

9. The Protection of Normal Structures 
from High Doses of Irradiation. 
Giulio J. D'Angio, M.D., New York, 
N.Y., *Philip R. Exelby, M.D., New 
York, N.Y., *Fereshteh Ghavimi, 
M.D., New York, N.Y., and *William 
Chua Cham, M.D., New York, N.Y. 

a. 10. Thermal Enhancement of the Radio- 

sensitivity of Cultured Human Tumor 

Cells. *Jae Ho Kim, M.D., New York, 

N.Y., *Sang Hie Kim, M.S., New 

York, N.Y., and *Eric W. Hahn, 

Ph.D., New York, N.Y. 

a. il. Award Paper, The American Radium 

Society. 


Thursday, September 27, 1073 


8230 AM, 


Presiding: J. Scott Dunbar, M.D. 
Vancouver, B.C., Canada 


. Renal Dialysis Shunts: Improved Angio- 
graphic Evaluation. *Alan F. White, M.D., 
Washington, D.C., *Louis D. Napoli, M.D., 
Washington, D.C., and *Homer L. Twigg, 
M.D., Washington, D.C. 


5. Rupture of Renal Cyst. Richard C. Pfister, 


M.D., Boston, Mass., *Ambrose P. Mc- 
Laughlin, M.D., Boston, Mass., and *Lee 
Talner, M.D., Boston, Mass. 


7. Acute Oliguric Renal Failure Following 


Angiography. *Friedrich K. Port, M.D., 
Rochester, Minn., *Richard E. Fulton, 
M.D., Rochester, Minn., and *Richard D. 
Wagoner, M.D., Rochester, Minn. 


28. The Natural History of Kidneys Following 


Uretero-ileal Diversion ofthe Urine (Bricker 
Procedure). *Philip Stanley, M.B., Los 
Angeles, Cal, and *]. Duncan Craven, 
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Diferentiation from Obstructive Renal 
Disease. *Lee B. Talner, M.D., San Diego, 
Caf, and *Ruben F. Gittes, M.D., San 
Diego, Cal. 


. Coronary Arteria Magna et Dolicho ef 


Lerche. Melvin P. Judkins, M.D., Loma 
Lila, Cal, Winston A. Mitchell, M.D., 
Loraa Linda, CaL, *Martin P. Gande-, 
M.D., Loma Linda, Cal, and *Jeremiah 
A Andrews, M.D., Loma Linda, Cal. 


. Regional Myocardial Perfusion Studies i1 


the interpretation of Coronary Arteric- 
grams. *William J. Casarella, M.D., New 
Yo, N.Y., *Donald H. Schmidt, M.D, 
New York, N.Y, Kent Ellis, M.D., New 
York, N.Y., *Melvin B. Weiss, M.D., New 
York, N.Y., *Edward M. Pollock, M.D, 
New York, N.Y., *Carl Jafe, M.D., New 
York, N.Y., and *Paul J. Cannon, M.D, 
New York, N.Y. 

Coronary Collateral Circulation and Distal 
Coronary Artery Runot: The Key Factors 
im Preserving Myocardial Contractility ia 
Parents with Coronary Artery Disease. 
*Dowid C. Levin, M.D., New York, N.Y, 
*Thomas A. Sos, M.D., New York, N.Y. 
*Eck G. Lee, M.D., New York, N.Y., and 
*Herold A. Baltaxe, M.D., New York, N.Y. 


3. Angographic Criteria in Patient Selectioa 


for Aortocoronary Bypass Surgery. *Tosef 
Rosch, M.D., Portland, Ore., Charles T. 
Dotter, M.D., Portland, Ore., and *Ruza 
Antonovic, M.D., Portland, Ore. 


. Angeographic Demonstration of Segmental 


Vaseular Response to Acetylcholine. *Dewez 
A. Harrison, M.D., Boston, Mass., *Arthuz 
A. Sassahara, M.D., Boston, Mass., *Borts 
Basauetl, M.D., Boston, Mass., and *Doug- 
lass F. Adams, M.D., Boston, Mass. 


zo Tae Use of Multiple Radionuclide Imaging 


te Oifferentiate. the Focal Intrahepati: 
Lesion. *Lawrence R. Murotf, M.D., Nev 
Yars, N.Y., and Philip M. Johnson, M.D. 
New York, N.Y. 


» Racdoisotope Scanning in Diagnosis of 


Celimnar Epithelium Lined Lower Esopha- 
gus. *Thomas H. Berquist, M.D., Roches. 
ter, Minn., *Nicholas Nolan, M.D., Roches- 
ter, Minn, *David H. Stephens, M.D. 
Recaester, Minn., and Harley C. Carlson, 
NL E», Rochester, Minn. 


M.B., Los Angeles, Cal. i 37. The Pancreas. Samuel S. Steinberg, M.D., 
29. Megacalyces: Further Observations and Culver City, Cal, and *Chris V. Payton, 
R.T, Culver City, Cal. 


* By invitation, 


39. 


. Angiography in Blunt Hepatic 


: Pevca taneous Tonno 
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Trauma. 
*David C. Levin, M.D., New York, N.Y., 
Robin C. Watson, M.D., New York, N.Y., 
*Thomas A. Sos, M.D., New York, N.Y., 
and *Harold A. Baltaxe, M.D., New York, 
N.Y. 

Relief of Obstructive Jaundice Through 
Percutaneous Transhepatic Catheter A 
New Method. William Molnar, M.D., 
Columbus, Ohio, and *Alfred Stockum, 
M.D., Col bibis. Ohio. 

Approach to 
Multipurpose Liver Studies. *Josef Rosch, 


M.D., Portland, Ore, *Paul C. Lakin, 
M.D., Portland, Ore., *Ruza Antonovic, 
M.D., Portland, Ore, and Charles T. 


Dotter, M.D., Portland, Ore. 


Thursday, September 27, 1973 


1:39 A.M. 


PUBLIC INTEREST PROGR 
OF THE 


AMS 


AMERICAN COLLEGE OF RADIOLOGY 


Moderator: 


Robert D. Moseley, Jr., 
You and the Feds... John W. 
About Cancer: 


ACR 


Travis 


President, 


ACR Activities 
PRODUNT ERE M Gerald D. Dodd 


Standards in. Practice: Various 


He PETER Fredric D. Lake 


Friday, September 28, 1975 


8:130 A.M. 


41. 


44. 


Presiding: Robert G. Fraser, M.D. 


Montreal, P.Q., Canada 
Perinephric Masses—A Cause of Renovas- 
cular Hypertension, Thomas A. Sos, M.D., 
New York, N.Y., *Harold A. Baltaxe, 
M.D., New York, N.Y., and *David C. 
Levin, M.D., New York, N.Y. 


2. Hysterosalpingographglin Infertility. Heun 


Y. Yune, M.D., Indianapolis, Ind., “Hobert 
E. Cleary, M.D., Indianapolis, Inc., *Loren 
Petersen, M.D., Indianapolis, Ind., and 
Eugene C. Klatte, M.D., Indianapolis, Ind. 


. Malignant Renal Tumors Producing Cort- 


ical Retraction. *Harold A. Baltaxe, M. D., 
New York, N.Y., and *Thomas A. Sos: 
M.D., New York, N.Y. 


Renal Tuberculosis: An Evaluatien of Re- 


* By invitation. 


46. 


48. 


49. 


ay 
bet 


7. Change in the Cerebral 
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cent Advancements in Urographic Tech- 
niques in Detection and Diagnosis. *Steven 
A. Kollins, M.D., Rochester, Minn., *Glen 
W. Hartman, M.D., Rochester, Minn., 
*David T. Carr, M.D., Rochester, Minn., 
*Joseph W. Segura, M.D, Rochester, 
Minn., and *Robert R. Hattery, M.D., 
Rochester, Minn. 


s. Effect of Angiographic Contrast Media at 


the Cellular Level in the Brain: Hypertonic 
es, Chemical Action. *Robert L. Waldron, 
If, M.D., New York, N.Y., Richard B. 
Kadenh ausi: M.D. New Y ork, N.Y., and 
*Edward W. Dempsey, M.D., New York, 
N.Y. 

Pitfalls of Soft Tissue Densities of the 
Middle Far in Tomography. Willam N. 
Hanafee, M. D., Los Angeles, Cal. 
Perfusion Before 
and After Percutaneous Embolization of 
Arteriovenous Malformations. S. K. Hilal, 


M.D., Ph.D., New York, N.Y., P. M. 
Johnson, M.D., New York, N. Y. *p, 
Cannon, M.D., "New York, N.Y., *F. W. 
Michelsen, M. D., New York, N x ,and *]. 


Brust, M. D., New Y ork, N. Y. 

Protan Manifestations of Spinal Neuro- 
fibromatosis. Norman E. Leeds, M.D., 
Bronx, N.Y., and Harold G. Jacobson, 
M.D., Bronx, N.Y. 

A Comparison of Tc*"-Polyphosphate and 
F Bone Imaging. *David A. Weber, Ph.D., 
Rochester, N.Y., *John W. Keyes, Jr., 
M.D., Rochester, N.Y., *Silviu Landman, 
M.D., Rochester, N.Y., and *George A. 
Wilson, M.D., Rochester, N.Y. 


; Technetium-ggm Diphosphonate (HEDSPA) 


-A New Bone Seexing Radiopharmaceu- 
tical: Clinical Experience with 140 Cases of 
Metastatic Carcinoma of Prostate, Breast 
and Lung. *John D. Osmond, HI, M.D., 
Boston, Mass., Henry P. Pendeferats: 
M.D., Boston, Mass, and Majic S. Potsaid, 
M.D., Boston, Mass. 


. Arthrography of the Lateral Meniscus. 


*Murray K. Dalinka, M.D., 
Pa. *James F. Lally, M.D., 
Pa, and *Vijay K. Gohel, 
delphia, Pa. 


Philadelphia, 
Philadelphia, 
M.D., Phila- 


2. Clipping Injury. Fracture of the Epiphysis 


in the Adolescent Football. Player: An 
Occult Lesion of the Knee Easily Mistaken 
for Ligamentous Rupture. Lee F. Rogers, 
M.D., Houston, Tex., *William M. Veatch, 
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M.D., Houston, Tex., and *Geral W. Dietz, 
M.D., Houston, Tex. 
$3. Aneurysms Associated with Pancreatitis. 
*Alan Furness White, M.D., Boston, Mass., 
*Staniey Baum, M.D., Boston, Mass., and 
Sumalee Buranasiri, M.D., Boston, Mass. 
s4. Cervical Esophageal Webs—A Roentgen 
Anatomic Correlation. *James L. Clements, 
Jr., M.D., Atlanta, Ga., *William E. Torres, 
M.D., Atlanta, Ga., and H. Stephen Weens, 
M.D., Atlanta, Ga. 
. The Effect of Glucagon and Anticholiner- 


x 
4 


* By invitation, 





gece on Stomach and Small Bowel: A Double 
Blind Crossover Study. Roscoe E. Miller, 
M, Indianapolis, Ind., *Stanley M. 
Chernish, M.D., Indianapolis, Ind., *Ber- 
mard D. Rosenak, M.D., Indianapolis, Ind., 
*fTovitas Skucas, M.D., Indianapolis, Ind., 
anc *Bruce E. Rodda, Ph.D., Indianapolis, 
Inc. 


. FPitalls in the Arteriographic Differentia. 


toe of Intra- and Extrahepatic Masses. 
“Jon D. Shanser, M.D., San Francisco, 
Caa, *Alphonse J. Palubinskas, M.D., San 
Frencisco, Cal., and *Morton G. Glickman, 
NLI, San Francisco, Cal. 
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NEWS ITEMS 














EX-RESIDENTS AWARD FROM 
FIRST HOSPITAL 


NATION'S 


Dr. Edward B. D. Neuhauser, nterna- 
tionally prominent radiologist, was aonored 
April 6, 1973, by the Ex- Residents Associa- 
tion of Pennsylvania Hospital. e was 
presented the Ehrenzeller Award at the 
group's 88th annual dinner meetiag, held 
at the Downtown Club, 6th & Chestnut 
Streets, Philadelphia, Pennsylvaniz. 

Each year the association bestows the 
award on a former Pennsvlvania Hospital 
intern or resident who has exhibited out- 
standing achievement in medicire. The 
award bears the name of the first “medical 
apprentice,” who was appointed az Penn- 
sylvania Hospital in 1773. 

A native of Philadelphia, Dr. Neuhauser 
graduated from Germantown Friends School 
and the University of Pennsylvania. After 
receiving his M.D. from Penn, he mterned 
at Pennsylvania Hospital from 934 to 
1936. He went on to a residency in ortho- 
pedies at New York Orthopedic Hospital 
and Dispensary, and then a fellowship in 
radiology at Penn. 

Since 1941, Dr. Neuhauser has p-acticed 
in the Boston area where he has been Ra- 
diologist-in-Chief at Children’s Hospital 
Medical Center, Roentgenologist at Boston 
Lying-In Hospital, Clinical Professor at 
Harvard Medical School, and a comsultant 
in radiology at a number of hosp tals in- 
cluding Massachusetts General and Peter 
Bent Brigham Hospitals. 

Dr. Neuhauser has been very active in 
professional organizations. He is past presi- 
dent and an honorary life member of the 
American Roentgen Ray Societ;; past 
president of the New England Roentgen 
Ray Society, the New England <srenfell 
Association and the Society for Pediatric 
Radiology; and has honorary mer bership 
in many regional radiologic societies 
throughout the country and abroad. 

He has been awarded the Presdential 


Gold Emblem and the Caldwell Gold Medal 
of the American Roentgen Ray Society and 
twice the First Award of the Radiological 
Society of North America. He has been 
recipient of the Silver Medal of the Ameri- 
can Otolaryngological Association, the 
Bronze Medal of the American Medical As- 
sociation, the Gold Medal of the Chicago 
Medical Society, and the Mead Johnson 
Award for Pediatric Research. In 1970, Dr. 
Neuhauser was presented the Gold Medal 
Award of the Jurzykowski Awards in 
Medical Science, and the Society of Pedi- 
atric Radiology has honored him by nam- 
ing an annual lectureship in his name. 
Dr. Neuhauser has been a visiting profes- 
sor in Ankara, Turkev, at The University 
of Queensland in Australia and twice at 
McGill University in Montreal, He has 
served for many vears on the Editorial 
Boards of THe AMERICAN JOURNAL OF 
RorwrGENOLOGY, Rapium THERAPY AND 
Neucrear Mepicine and several other 
medical scientific publications. 
THE ROCKY MOUNTAIN 
SOCIETY 
The Thirty-fifth midsummer meeting of 
the Rocky Mountain Radiological Society 
will be held at the Brown Palace Hotel, 
Denver, Colorado, August 2, 3, and 4, 1973. 
The program committee has arranged an 
excellent program including the following 
guest speakers: Walter E. Berdon, M.D., 
Professor of Radiologv, Associate Director 
of Radiology, Babies Hospital, New York, 
New York; Frederick J. Bonte, M.D., Pro- 
fessor and Chairman, Department of Ra- 
diology, University of Texas, Southwestern 
Medical School, Dallas, Texas; Joseph J. 
Bookstein, M.D., Chief Radiologist, Uni- 
versity Hospital, Ann Arbor, Michigan; 
George R. Leopold, M.D., Head, Division 
of Ultrasound, University of California, 
San Diego, California; and Morton A. 
Meyers, M.D., Associate Professor of Ra- 
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diology, New York Hospital-Cornell Medi- 
cal Center, 

For the Saturday Night entertainment, 
seats have been reserved at the Country 
Dinner Playhouse near Denver (the play 
will be THE UNSINKABLE MOLLY 
BROWN). Cocktail party preceding the 
dinner will be held at the same place. 

For further information please write to: 
Verne G. LaTourrette, M.D., President, 
624 South Oneida Way, Denver, Colorado 


80222. 
INSTITUTE FOR PEDIATRIC RADIOLOGY 

A course on the "Current Status of Pedi- 
atric Uroradiology" will be presented by 
the Institute for Pediatric Radiology and 
Chas. E. Shopfner, M.D., at the Prom 
Sheraton. Motor Hotel in Kansas City, 
August 4-5, 1973. Unlimited registration. 

For additional information, please write: 
Institute for Pediatric Radiology, 4148 
North Cleveland Avenue, Kansas City, 
Missouri 64117. 

NEW YORK UNIVERSITY POST-GRADUATE 
MEDICAL SCHOOL 

New York University Post-Graduate 
Medical School will offer a 5 day course in 
general diagnostic radiology, October 22-- 
26, 1973. 

The course will include a comprehensive 
survey of all subspecialties of diagnostic 
radiology and nuclear medicine. It is de- 
signed as a refresher for the practicing ra- 
diologist, and to help prepare the candidate 
for boards in radiology. The course is open 
also to interested allied physicians in other 
medical specialties. 


Sek 
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A distinguished guest faculty as well as 
members of the faculty of New York Uni 
versitv Medical Center's department of ra- 
diologs will participate. 

Dr. Norman E. Chase, Professor and 
Chairman of the Department of Radiology, 
is the course Director. 

For zpplications and a detailed brochure 
of the sourse, please write to: Office of the 
Recorder, New York University Post- 
Graduzte Medical School, ss0 First Ave- 
nue, New York, N.Y. 10016. 


NATICNAL CONFERENCE ON VIROLOGY 
AND IMMUNOLOGY IN 
HUMAN CANCER 
A Netional Conference on “Virology and 
Immunology in Human Cancer,” spon- 
sored by The American Cancer Society 
and the National Cancer Institute, will be 
held at the Waldorf-Astoria Hotel, New 


1, 1975 

The purpose of this Conference is to pre- 
sent to the medical and related professions 
the curent developments in research and 
clinical investigation in virology and im- 
munolozy and the assessment and implica- 
tions o: this work in the prevention and 
treatment of human cancer. 

The sessions are open to all members of 
the mecical and related health professions. 

Prerezistration is requested. There is nc 
registra-ion fee. 

For farther information please write to: 
Sidney L. Arje, M.D., American Cancer 
Society, Inc., 219 East 42nd Street, New 
York, New York 10017. 
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CisrERNOGRAPHY AND HYDROCEPHALUS: A 
Symposium. Edited by John C. Harbert, 
M.D., Assistant Professor of Medicine and 
Radiology; Director, Division of Nuclear 
Medicine, Georgetown University Hospital, 
Washington, D. C. With the assistance of 
David €. McCullough, M.D., Associate 
Editor, Instructor in Neurosurgery, Division 
of Neurosurgery, Georgetown University 
Hospital; Alfred J. Luessenhop, M.D., As- 
sociate Editor, Associate Professor of Sur- 
gery; Chief, Division of Neurosurgery, 
Georgetown University Hospital; and Gio- 
vanni Di Chiro, M.D., Associate Editor, 
Chief, Section on Neuroradiology, National 
Institute of Neurological Diseases and Stroke, 
Bethesda, Md.; Clinical Professor of Radiol- 
ogy, Georgetown University Hospital. Cloth. 
Pp. §s9, with many illustrations. Price, 
$44.50. Charles C Thomas, Publisher, 301- 
327 East Lawrence Avenue, Springhield, Ill. 
62717, 1972. 


This text represents a careful and very 
thoughtful edition of the Symposium which 
was held in Washington, D. C., 13 years before 
publication. Like all Proceedings of Symposia, 
the editors faced a difficult task in providing 
enough continuity of thought and style to ren- 
der the finished product readable. However, 
considered in this framework, they have suc- 
ceeded admirably. 

The initial portion of the text on Basic Fun- 
damentals of the Pathophysiologic Changes of 
Hydrocephalus is written by a number of the 
acknowledged leaders in this very controversial 
area. Although understandably brief, it pro- 
vides an over-view of the present state of 
knowledge. Supplementary reading for those 
particularly interested in this aspect should be 
Davson’s and Milhorat’s texts as well as 
articles by Milton Brightman, Edgar Bering 
and David Rall. 

In the Fundamental section, Hakim’s chap- 
ter is particularly well presented and illustrated. 
It expresses his particular bias with regard to 
the mechanisms of communicating hydro- 
cephalus with normal cerebrospinal fuid (CSF) 
pressure measurements. Although this remains 
a basic over-simplification of the process, 
several excellent concepts are outlined in his 





theories and several operative mechanisms with 
validity are alluded to. 

In Part H, considering Techniques and In- 
strumentation, there is an adequate if not 
encyclopedic coverage of this subject. It would 
be quite difficult, however, for one to utilize this 
section in order to perform CSF imaging studies, 
but that was not the intent as this was not 
meant to bea practical text for those engaged in 
CSF imaging. 

In the chapters devoted to the clinical stud- 
ies, there are both virtues and limitations. Un- 
fortunately, a number of the contributors had 
similar patient populations and similar experi- 
ences, thus making several sections very re- 
dundant. The illustrations were of diagnostic 
technical quality, although esthetically they 
were not optimal. In most instances this was 
due to the combination of radiopharmaceutical 
and instrumentation. The material on adult 
cisternography was certainly not nearly so in- 
teresting or original as that regarding pediatric 
patients. The communications dealing with the 
topic Pediatric Cisternography were excellent 
and should be read by those performing CSF 
imaging studies in infants and children. In the 
clinical section, those sections reporting findings 
after subarachnoid hemorrhage and meningitis 
are particularly interesting. 

In the discussion of Quantitative Cisternog- 
raphy, the editors allowed each contributor to 
present his methodology and extoll its virtues. 
In the proceedings of a symposium it would be 
difficult for an opinion summary to be written, 
but in this very controversial area, the editors 
would probably have been justified in so doing. 
Omitted from any of the discussions on this sub- 
ject was monitoring of transfer radiopharmaceu- 
tical from thesubarachnoid space either into the 
blood or urine. Also, there is no real discussion 
of relation of cisternographic findings to in- 
fusion techniques. These do not represent over- 
sights by the editors, but merely that none of 
the contributors to this symposium chose to 
address themselves to these subjects. However, 
for a general understanding of CSF flow pat- 
terns and abnormalities, the interested reader 
should avail himself of present knowledge on 
these particularly important areas. 

In the chapters dealing with evaluation of 
CSF diversionary shunts, Ackerman’s concept 
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of measuring shunt function by calculating 
shunt flow is a very clever and useful one. How- 
ever, some very fundamental and practical con- 
siderations should be given to the various tech- 
niques of CSF diversion, the different types of 
shunts, and their characteristic How patterns. 
Supplemental reading on this subject should 
include Chapter 6 in the text by Milhorat and 
the publication in The American Journal of 
Roentgenology by Altman. The final chapters 
are not particularly contributory and a conclu- 
sion with a discussion of the early cisterno- 
graphic studies seems misplaced. 

In summary, this text should be required 
reading for anyone who has a specific interest 
in CSF imaging and hydrocephalus. It is cer- 
tainly an outstanding editorial compilation of 
divergent styles, imaging techniques, and 
modes of presentation, This will probably be 
utilized as a standard reference text for an un- 
derstanding of the pathophysiologic mecha- 
nisms of the cisternographic images. It reflects 
some of the shortcomings of publication of any 
symposium, but over-all it is an excellent addi- 
tion to the literature. 

A. EvgRETTE James, Jr, Sc.M., M.D. 
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UNITED STATES or AMERICA 


OF 


Americas Roentgen Ray Socrery 
Secretary, Dr. Tek F, Leigh, Emory University Clinic, 
Atlanta, Ga: 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P Q., Canada, September 25-28, (973. 

American RabIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, iD 2<. An- 
nual Meeting: Surfer Hotel, Maui, Hawai, April 21-25, 
19724. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jra, Mayo Clinic, Roches- 
ter, Minn. s901. Annual Meeting: Palmer House, Chi- 
cago, HE, November 2:—30, 1973 

AMERICAN COLLEGE OF Rane: 

Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, lll. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-6, 1974. 

TION ox RADIOLOGY, AMERICAN MEDICAL Association 
Secretary, Dr. Antolin Raventos, Dis Calif, Annual 
Meeting: New York, N. Y. June 24-28, £973. 

AMERICAN BOARD or RapioLoGY 
Secretary, Dr. C, Allen Good. Correspondence should he 
directed to Kahler East, Rochester, Minn. «i901. 

Oral examinations will be held in the following cities 
during the next 2 years: Chicago, Hl, June 4-8, to 
Marriott Motor Hotel; Dallas, Tos Dec. 3-7, 1973 
Statler Hilton Hotel; New York, N. Y., June 1014, 1974, 
New York Hilton Hotel; and Los AE Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large centers 
on June 16, 1973. 

Applications must be received in the Board Office 
before Sept. 30 of the vear preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 is September 30, 1« 

American Boarn or NucLear Mapicisg, Ic. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A, Bender, Suite 240 
43rd St., New York, N, Y. 10017. 

AMERICAN Association OF Paysicisrs IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diologv, "Temple Univ. Health Sciences Center, Phila- 
delphia, Pa. 19140. Annual Meeting in San Dicgo, Calif., 
July 29-Aug. 3, 1973. 

AMERICAN Sociery or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass, 602114. 
Annual Meeting: Royal Sonesta, New Orleans, La., Oct. 
24-28, 1973. 

AMERICAN Ixsrrrivre or ULTRASOUND iN MEDICINE 
Secretary, John M. Reid, Ph.D., s<6 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
gol Twenty- third Sc, N.W., Washington, D. C. 20037 
Annual Mee 

THIRTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmati, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 1:- 
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ombiz in 197s. 

ĮNTER- ican CoLLEGE or RAWMOLOGY 
Presiweni, Dr. Miguel Dao y Dao, Apartado Postal 
14212 Candelaria, Caracas, Venezuela, S.A. 

» General, Dr. Rubén Merenfeld, 
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Turno or THE EUROPEAN ASSOCIATION 
Rape Losy 
Meeting in June, 1975 in Edinburgh, Scotland. 


SECOND Asian AND OCEANIAN ConGRESS or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 8o: F.,G.P.O., 
;Àustr ilia. 








ALABAMA CHAPTER or ACR 
Secret x f Dr, EOD 
Madi Se, Huntsville, Ala. 
place of à ibus State Medical 
ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anche Alaska, Meets third W ednesday each month. 
American PHERMOGRAPHIC SOCIETY 
Secretars-lreasurer, Dr. Marc. S. Lapavowker, Depart. 
ment oF Radiology, Temple Univ. Hosp., 3gor N. St, 
Philaceimua, Pa. :9140. Meets at New York-Hilton 
Hotel. fuse 23 and 24, 1973. 
:DIoLOGICAL SOCIETY, CHAPTER or ACR 
Dr. Wesley S. Fee, 2421 E. 6th Sc, Tucson, 
j. Two regular meetings a year. Annual meet- 
ame and place of State Medical Association and 
interira meeting six months later, 
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: Teasurer, Dr. David H. Newbern, 4301 W. 
MarkBam, Little Rock, Ark. 7 Meets twice annu- 
ally, tuc Spring pne being in conjunction with and 
at thespiace of the State Medical Association, 

Associa tos of Uxivgnsrrv RADIOLOGISTS 
Secretesy-Treasurer, Dr. Melvyn H. Schreiber, 
Domisieve Dr., Galveston, Tex. Annual Meeting. 

Ariant. RADIOLOGICAL SOCIETY 
Secretesv- Treasurer, Dr. Ernst Ruder, Dept. of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
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Clinic, 1221 5. Broadway, Lexington, Ky. 
Society meets once each month during th 
Bronx Rapiorocicar Society, New York S 
rer ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

BROOKLYN Rag orice ‘Sociery 
Secretary- Treasurer, Dr. Sarah Lieberson, 1298 St. Marks 
Aven Brooklyn, N. Y. 11213. Meets first Thursday of 
each month, Oc tober through June. 

BUFFALO RADIOLOGICAL SociETY 
Secretary, Dr. Ru-Kan Lin, 191 North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc- 
tober to May inclusive, at University Club. 

Catironsia RADIATION THERAPY Association 
Secretary Treasurer, Dr. James R. Eltringham, St: 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles, 

Canirornia RapiotoGican Socigrv, CALIFORNIA 
or ACR 
Secretary Treasurer, 
Bivd,, I Angeles, Calif. 90027. 

CarawnBA Vartgv Rapiotocicat Society 
Secretary, Dr. Emmett R. White, P.O. Box 12, Ruther- 
ford College, i C. 28671. Meets E Thursday, Dept. 
of Radiology, V 'aldese General Hosp., Valdese, x. Cat 
12130 P 

TRAL New York Rapiorocicat Society 

Secretary - Treasurer, Dr. tohn Sanborn, Radiology De- 

partment, Crouse Irving Memorial Hosp., Irving Ave., 

Syracuse, N. Y. 13210. Meets first Monday each month 

October through May. 

ENTRAL Onto RapiotocicAL SOCIETY 
Seeretary-Treasurer, Dr. Terry Meyer, 17: S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday i in Oc- 
tober, November r, January, and March ts, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

Cuicaco RADIOLOGICAL SOCIETY , Division or THE [LLINOIS 
RADIOLOGICAL SOCIETY , CHAPTER or ACR 
Secretary "Treasurer, Dr. Raymond L. Del Fava, 3:5 
Ridge Ave., Evanston, HH. 60202. Meets third "Fhursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, HL 

Cievetanp Raprot OGICAL SOCIETY 
Secretary Treasurer, Dr. Alvin Segel, 339: 
Cleveland, Ohio 44109. Meetings at 
Monday of October, November, 
March and April. 

Cotorapo Rabiorocicat Society, CHAPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, 370: E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 
May. 

Connecricut Vatrgv Rapiotocie Society 
Secretary, Dr. Gerald N. LaPierre, 7:9. Chestnut St, 
Springfield, Mass. 01107. Meets in April and October. 

Darras.Four Worrn RADIOLOGICAL Society 
Seeretary-Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite goo, Dallas, Tex 3s. Meets the 3rd Monday of 
every month at 6: 30 P.M., at the Cibola Inn, Arlington, 
Tex. 

De_aware Cuaprer or ACR 
Secretary, Dr. Sey mour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901, 

East Bav Riou. ICAL SOCIETY 
Secretary- Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakl and, Calif. 94609. Meets first Thursday 
each month, Oct, through May, at University Club, 
Oakland, Calif. 

East TENNEssEE RADIOLOGICAL SocigrY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bl Idg., Knoxvill e, Tenn. 37922. Meets in January 
and September. 

Forma Rapiotocican Socigrv, Cuaergg or ACR 
Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall 

Froripa Wesr Coast Raprotocicar Sociery 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Bivd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

GzonGiA Raptorocicar Society, Cuaprer or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 

, Annual State Society Meeting. 

sciNNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 43219. 

Greater Lovisvitte RADIoLoGICAL Society 
Secretary-Treasurer, Dr. L. D. LeNeave, 31; E. Broad- 
way, Louisville Ky. 40202. Meets monthly. 

Greater Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Stanley I. Worton, 1400 N.W. 
roth Ave, Miami, Fla. 33136. Meets monthly, third 
Wednesday at 8:00 P.M. at various member hospitals, 
Miami, Fla. 

GREATER Sr. Lours Socigry or RADIOLOGISTS 
Secretary Treasurer, John J. Lang, :07 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawan Rapiorogicar Socigry, Cuaprer or ACR 
Secretary- Treasurer, Raymond W. Brust, Jr., St. Francis 
Hosp., 2260 Liliha 'St., Honolulu, Hawaii 96817. Meets 
third Monday of each month at 7130 P.M. 

Hearty Puvsics Society 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 t<ard St, Jamae a, N. Y. 
11432. Annual Meeting: Deauville Hotel, Miami Beach, 
Fla., June 17-21, 1973. 

Hovsrox Raptoroaicat Society 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 7702s. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
POM. at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 7702s. 

Ivano Stare RADIOLOGICAL Society, CHaprer or ACR 
Seeretary-Treasurer, Dr. Hugh P. Smith, Jr., 130 E. 
Bannock, Boise, id. 83702. Mexts in the spring and fall. 

Intrnors Rapiorocicar Society, Inc., CHaPrER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Hl. 60616. Meets in the spring 
and fall. 

Inpiana Roentrcen Society, Inc., 
Secretary, Dr. Ray Stewart, 852 S. 
Evansville, Ind. 47714. 

Towa Ranrotrocicat Socigrv, Cuaprer or ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa s2402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific secticn is held in the 
autumn. 

sas Raprovocicat Sociery, Cuavergg or ACR 
cretary- Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bidg., Topeka, Kan. 56604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky Cuarrer or ACR 
Seeretary-Treasurer, Dr. Joseph G. Whelan, Jr, 1313 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

kines Country Rapiorocicaz Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

Kwoxvitte RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Losc Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden “City, N. Y. 11:33. Meets monthly, 
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Los Ancetes Rapiorocicar Socigry 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. 99524. Meets sec- 
ond Wednesday of month in September, November, Jan- 
uary, April and June at Los Angeles County Medical 
Association. Building, Los Angeles, Calif. Midwinter 
Radiological Conference. 

LovistaNA RADIOLOGICAL SOCIETY, 
Secretary Treasurer, Dr. Robert T. 
tist Hosp., 2700 Napoleon Ave., New Or: 

Louisiana-Texas Gurr Coast Rapioto 
Secretary-Treasurer, Dr. Edward A. Sheld: 
Bldg., Beaumont, Tex . 

Marne RapioLocicaL Sociery, CHaprer or ACR 
Secretary-Treasurer, Dr. Richard W. Tavlor, Radiology 
Department, St. Mary's General Hospital, Lewiston, 
Maine 04240. Meets in June, September. December and 
April. 

Marytanp Rapiotocican Socigry, CHarrer or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MassacntUsErTS RabpiotoGicAL Socigry, CHaPTER or ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., i T 3 Centre St., Jamaica Plain, Mass. o21 30. 

Mements ROENTGEN Society 
Secretary- Treasurer, Dr. Jerry C. Philsps, The Uni- 
rey of Tennessee College of Medicine, Deparrment of 

Radiology W alter C, Chandler Bldg., 86: Jefferson Ave., 
Memphis, Tenn. 38103 . Meets first Monday Oct. through 
May at the University Club. 

Miami VaLLeY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, LB.M. Bldg., Dayton, Ohio, 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micuican Rapiotocicart Sociery, Cyaprer or ACR 
Secretary Treasurer, Dr. George A. Kling, Harper Hox. 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, frst Thursday, October through May, at 
David W hitney House, 1010 Antietam, gO PM, 

MICHIGAN Society or THERAPEUTIC Rapictocisrs 
Secretary-Treasurer, Dr. A. G. Fleurquin, Pontiac Gen- 
eral Hosp., Pontiac, Mich. 48053. Meets bi-monthly dur- 
ing the academic year. 

Mipb-HcosoN Rapbtiorocticar Sociery 
Secretary-Treasurer, Dr. Herbert S. B 
Junction, N. Y. Meets 7 100 P.M., first We 
month, September to May. 

Mu.wauKee RogvrGEN Ray Sociery 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milw raukee, Wis. £3233. Meets monthly 
on fourth Monday, October through May, at University 
Club. 

Minnesota RapbiotocicAL Socigrv, Cuaprer or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawxinson, 6 Buf- 
falo Rd., St. Paul, Minn. ssito. Meets twice annually, 
fall and winter. 

Mississippi Srate RADIOLOGICAL 
ACR 
Secretary- Treasurer, Dr. Nancy W. Burrow, 1327 Peach- 
tree St., Jackson, Miss. 39202. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6100 
P.M. 

Missovni Rapioiocicat Socigrv, Cuaprer or ACR 
Secretary- Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, :16 S. Kingshighway, St. Louis, 
Mo. 63110. 

MONTANA RADII OGICA Sociery, CuarrER or ACR 
Secret Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. £9401. 

NEBRASKA CHAPTER OF ACR 
Secretary- Treasurer, Dr. J. F. Johnson, 
St, Omaha, Neb. 68114. Meets third We 
month at 6 p.m. in Omaha or Lincoln. 

Nevapa RaproLocicAt Sociery, CHAPTER cr ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, 
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Nev Bosco. 

New Enciaxp Roenrcen Ray Society 
Secrséry, Dr. Stefan. C. Scharzki, 1180 Beacon Se., 
Brock ane Mass. 02146. Meets the third Friday of each 
more h, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mas... at 4236 P.M. 

New Wowesuing Roexrcen Ray Sociery, 
ACE 
Secraty-Treasurer, Dr. Edward P. Kane, 
Gen. Hosp., Claremont, N. H. 
time nearly. 

New Mexico Sociery or RapioLoGists, CHArrER or ACR 
Secretary, Dr. Carole R. Simmons, Depr. of Radiol., Pres- 
byteien Hospital Center, Albuquerque, N. M. 871c5. 
Fous meetings annually, three held in Albuquerque, 
N. N, and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New Car rans Rapio.oaicar Society, Ic. 

Secrecacy- Treasurer, Dr. Jimmy L. Mains, P.O. Box 445, 
Gretas, La. 70023. Meets bimonthly at local restauranzs 
seleced by the President. 

New Yoik RokewTGEN SociErv 
Seercazy Treasurer, Dr. Howard R. Gould, 1:3. West 
11th Sreet, New York, N. Y. 10011. Meets monthly on 
the zd Monday at the New York Academy of Medici 
ata: ac pt. Annual Spring Conference, Waldorf-Astoria 
Hote, New York, N. Y. Further information may be ob- 
tained rom Dr, Albert A. Dunn, Roosevelt Hosp., New 
York. N. Y. 10019. 

New York Srare Cuaprer or ACR 
Secrei y- Treasurer, Dr. John J. Magovern, 74 N. Villag 
Ave.. Fockville Centre, N. Y. 11:70. 

Norra CagOLiNA CnarrgR or ACR 
Secrestey-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp , Greensboro, N. C, 27402. Meets twice a year. The 
Sprirz Meeting is held at the time of the meeting of the 
Nort. Carolina Medical Society. The Fall Meeting is 
held m November at the Mid Pines Club, Southern Pines, 
N.C 

NORTH JAKOTA ee Socigrv, CHAPTER OF AC R 
Secreary, Dr. Marshall Landa, 1 CLR 
Farg gc, N. D. s8102. Meets at time of St E 
socia:.cn meeting. Orther meetings ae o on » cal cf 
the President. 

NORTH *:oripa RADIOLOGICAL SOCIETY 
Secrezary, Dr. David F. Bew, University Hospital cf 
Jacksarville, 62: W. Eighth Street, P.O. Box 2751, 
Jacksorville, Fla. 32203, Meets quarterly tn March, 
June S-ptember and December. 

NORTHEA TERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secresary-Treasurer, Dr. Theodore J. Brickner, Jr., 
S. Gary Place, Tulsa, Okla. 74110. 

NogrHEA TERN New York RADIOLOGICAL SOCIETY 
Secremre, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilder and, N. Y. 12085. Meets in Albany area on third 
Wedresday of October, November, March, April, and 
May 

Northers CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretzrz- Treasurer, Dr. James R. Eltringham, Stanford 
Medieal Center, Stanford, Calif. 94304. Meets quarterly. 

Nogrugar CALIFORNIA Rapio.oc ICAL SOCIETY 
Secret ra, Dr. J. Richard McProuty, 6620 Coyle Ave., 
Carm zi ael, Calif. 9:608. Meets fourth Monday of Nov., 
Jan., and March at the Mansion Inn, Sacramento, C aE 

NORTHVESTERN NEW YORK KADIOLOCICAT Soctery 
Secret.s7, Dr, Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. Ol. 

NorrHvet. TERN Ouio Rapiotocicar Soci 
Secretar: , Dr. Vito J. Zupa, Mercy He 
ment -f Radiology, Toledo, Ohio. 

Onto Sram Raprorocicar Society, Cuaprer or ACR 
Secreta, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospi a, Barberton, Ohio 44203. 
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OkLAHOMA Srare RabioLocicar Sociery, Cusprer oF 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, M 








E 5 
Okla, 74401. Meets in January, May and Octcher. 
Orance Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Por ona, Ful- 
lerton, Calif. 52632. Meets on fourth Tuesday of the 





month, excluding June, July, August, and December, at 
the Orange County Medical Association Bldg , Orange, 
Calif. 

OnEGON Srare RADIOLOGICAL SOCIETY, Cuaprg : 
Secretary- Treasurer, Dr. Ronald W. Philips, 
ington, Milwaukie, Ore. 97222. Meets « 
Wesnesday of month, October through. Ap 
University Club, Portland, Ore. 

Orveans ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr, Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month, 

Pacific Nogruwgsr RabpiotoGicar Socigry 
Secretary- Treasurer, Dr. Robert S. Miller, 17:3 S.W. 





or ACR 
>s Wash- 
second 
at the 



















Farmington Rd., Beaverton, Ore. goca Annual 
meeting. 
Pennsyivania RapioLoGicaL Society, Cuaprer or ACR 


Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PuitapgtPHiA RogNvGEN Ray Socigry 
Secretary, Dr. Howard M. Pollack, Departmest of Radi- 
ology, Episcopal Hospital, Philadelphia, Fa. gis. 
Meets first Thursday of each month at 5 Pm., rom Octo- 
ber to May in Thompson Hall, College of Ph -sicians. 

PirrspurcH Roentgen Sociery 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 

£230 Centre Ave., Pittsburgh, Pa. 1:232. Meets second 

Wednesday of month, September through May, at the 
Pittsburgh Athletic Association, 

Raprarion Researen Socisry 
Executive Secretary, Richard J. Burk, Jr., 421i auth St., 
N.W., Washington, D. C. 20016. Internation: ! Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

Rapto.ocicat Society or CONNECTICUT, Ine, CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W, Scheer, 335 Sook Ave., 
Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY or GREA CiNCINNA^I 
Secretary- Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 4 Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

Rapiorocicar Sociery or Gagarkeg Kansas Corry 
President-Secretary, Dr. Arch W. Templetoz, Univ. of 
Kansas Med, Ctr., Kansas City, Kan. 66103. Meets ¢ 
times a year on given dates. 

RapioLocicAr Society or Louisiana, CHarrer or ACR 
Secretary- Treasurer, Dr. Roger H. Tutton, i; 4 Jefferson 
Hwy., New Orleans, La. 70121. Meets semiarnually dur- 
ing Louisiana State Medical Society mee ing and 6 
months later, 

Rapiotocicar Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 67207. Meets in Atlantic 
City at time of State Medical Society mecing and in 
Octoher or November in Newark, N, f. 

Haprorocicar Sociery or RHODE ÍSLAND, CHAPTER or 
ACR 
Secretary- Treasurer, Dr. Daniel J. Hanson, 116 Nayatt 
Rd., West Barrington, R. L 02806. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr, Or:nge, Calif. 
92668. Meets three times a year, usually Octeber, Febru- 
ary and May. 

RADIOLOGICAL SOCIETY of THE Srare or New Yosgk 
Secretary-Treasurer, Dr. John W. Colgan, 27° Hollywood 
Ave., Rochester, N. Y. 14618. 
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Repwoop Empire Rapiorocicat Society 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricumonp County RapiotocicAt Society 
Secretary, Dr. Donald P. King, 2:18 Gun Club Rd., Rich- 
mond, Va, 23221, Meets first Thursday of cach month at 
various hospitals, 

Rocuester Roenrcen Ray Socigrv, Roctiesrer, N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 East 
Ave., Rochester, N, Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain Rapiotocicat Society 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 2-4, 1973. 

San AwrOoNIO-CiviLiaN Mizrrary Rapiorocica, Society 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex, 78207. Meets third Wednes- 
day of each month at Fort Sam Houston Officers’ Club 
üt 6:30 F.M. 

Sax Dieco Rapiortocicar Socigry 
President, James R. Collins, 340 Fourth Ave., Suite 12, 
Chula Vista, Calif. 92010. Meets first Wednesday of each 
month at the University Club. 

Sax Francisco Rapiotocicar Sociery 
Secretary- Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. gors. 

Secrion on RapioLoGy, CALIFORNIA MEDICAL Associa- 
TION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Secrion os. Rapiorocy, Mepicat Socigry or tHE Drs. 
TRICr OF COLUMBIA 
Seeretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave, S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 p.m. 

SEctioN or Raprotocy, NarioNAL MEDICAL Association 
Chairman, Dr. Henry W. Wiggins, Jr., Mercy Hosp., 
2x37 South Prairie Ave., Chicago, Ill. 60616. Annual 
Meeting: New York, N. Y., Aug. 11-16, 1973. 

Secrion on RADIOLOGY, SOUTHERN MEDICAL ÁssOCIATION 
Secretary, Dr. Mario A. Calonje, 1:14 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting 

Secrion on Rapro.ocy, Texas MEDICAL Association 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SunEvEPORT Rapiorocicar Cies 
Secretary, Dr. W. R. Harwed, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 PaM, 
September to May inclusive 

Sociery For Pepiarric RapioLocv 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P. Q., Canada, Sep- 
tember 23-24, 1973. 

Sociery or GASTROINTESTINAL RADIOLOGISTS 
Secretary Treasurer, Dr. Wm. B, Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N, Y. rooga. 

Society or NUCLEAR MEDICINE 
Secretary, Dr, E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N, Y. 1coi7, Annual meeting: 
Americana Hotel, Miami Beach, Fla., June 12-15, 1973. 

Sovra Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 
Clara, Calif. gsost. Meets the 2nd Monday of each 
month at the Santa Clara County Medical Association 
Bldg., zoo Empey Way, San Jose, Calif. 

Sourm Carotina RapioLocicar Sociery, CHaprer or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
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Columbia, S. C, Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Soutu Coasr RapioLogicaL SOCIETY 
SET Treasurer, Dr. James T. McClintock, P.O. Box 

, Santa Barbara, Calif. 9. 3102. Meets fourth Monday 
of the month, Oct. through May. 

Sovra Daxora RapioLocicaL SocrE Tv, Cuaprer or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 87105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Joan Byfield, 1000 West Carson 
St., Torrance, Calif. 90:02. Meets quarterly. 

SovruggN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshall Eskridge, 
firmary, P.O. Box 7:44, Mobile, Ala. 35607. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, go4 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

Tennessee RapioLogicaL Sociery, Cuasrer or ACR 
Seeretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
Country Hospital, Columbia, Tenn. 38401. Meets an- 
nuallv at the time and place of the Tennessee State Med- 
ical Association meeting. 

Texas Stare Rapro.ocicat Sociery, Caaprer or ACR 
Secretary, Dr. Herman C. Sud 81: Medical Tower, 
Room 100, 1<so W. Rosedale St., Fert Worth, Tex. 
76104. Annual meeting. 

Tre FLEISCHNER Society 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

TeriSrare RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third W ednesday of Oct., 
Jan., March and May, 8:00 PaM., Elks Club in Evans- 
ville, Ind. 

Upper Peninsuta RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uran Stare Rapiovoaican Sociery, Cyaprer or ACR 


Mobile In- 








SH MEE Dr. John F. Stucki, Department of 


Radiology, McKay-Dee Hosp., 3939. Harrison. Blvd., 
Ogden, Ut ah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont RapioLoGican Society, CHAPrER or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

Virginia CHAPTER or ACR 
Secretary-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. 

Wasninoton, D. C., Cuarrer or ACR 
Secretary-Treasurer, Dr. Albert M. Zelna, grio Seven 
Locks Rd., Bethesda, Md. 22014. 

SITIS Srate RADIOLOGICAL SOCIETY, CHAPTER OF 
AC 
Secretary-Treasurer, Dr. John N. Roehr, 

Dental Bldg., Seattle, Wash. 98101. 

Wesr VigoiNiA RApiotocicar Society, Carrer or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, H, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee, 

WesrcHestrer Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Max C. King, 314 Woodiand Hills Rd., 
White Plains, N. Y. 10503. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RapiorogicAL Socigry, Cuaprer or ACR 
Seeretary-Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wis. s4449. Meets twice a year, May 
and September. 
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Wisco sin Socigry or THerapeutic RADIOLOGISTS 
Sea tery, Dr. Robert W, Edland, Gundersen Clinic, 
Lac esse, Wis. sg6or. Meets quarterly. 

Wyo3s Rapiotocicat Socigry, Cuaprer or ACR 
Secceugry , Dr. Ross J. Collie, Box 96, Lander, Wyo. 82:20. 
Me s in fall with State Medical Society and in spring 
on cab of President. 

xico, Puerro Rico AND CENTRAL AMERICA 

AsocacOn COSTARRICENSE DE Rapioiocia 

Seece'ury, Dr. Francisco Mirambell S., Apartado 3; 















Sa: 'osta Rica. i 
Asoc: DE RapióLocos pe Centro ÁMERICA Y 
Paas, Comprising: Guatemala, El Salvador, Hon- 


dum , Nicaragua, Costa Rica and Panama 
Seccecary- General, Dr. Francisco Mirambell, Apartado 
33:2 San José, "Costa Rica, Central America. Meets 
anrvxy in a rotating manner in the six countries, 
Asoc AcÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secceuiry , Dr. R. B. Diaz Bonnet, Suite 504, Professicnal 
Blez. Santurce, Puerto Rico. 
Socie pg RADIOLOGÍA DE SALVADOR 
Seceery, Dr. Carlos Meifia, sa Av. Nte, No. 434, San 
Sal-aior, Rep. El Salvador. 
Socig5.» pg wc y DE GUATEMALA 
Seecesemy, Dr. Carlos E. Escobar, 9?. Calle A 0-05, Zona 1, 





ÁEXICANA DE Reapers AC, 

o. 35, México 7, D.F., México. 

Sec.ey-General, Dr. Jorge Gane Coqui. Meets first 

of each month, 

Socig». hu nee PANAMEÑA 

" zy, Dr. L, Arrieta Sánchez, Apartado No. 6323, 
Para, R, de P. Meets monthly in a department of 
rad 2v of a local hospital chosen at preceding meetiag. 

Sociep.e RapiotócicA DE Puerro Rico 
Seczteszy, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerts Rico. Meets second T hursday of each month at 
Siow M. at the Puerto Rico Medical Association Bldg. 
in Sac Juan. 












Brirish COMMONWEALTH OF NATIONS 


Assocom:oN or RADIOLOGISTS oF THE PROVINCE oF 


Qr ERT 
r21 Emal. Taschereau, Greenfield Park P.Q., Canada. 
Meet: sour times a year. 





BurrigriwscirurE or RADIOLOGY 
Horarizy Secretary, Dr. T. Kerr, 32 Welbeck St., Londen, 


Wi PI PG, England, Meets month ly from October urtil 
Maz. 
Canara.» ASSOCIATION or Puysicisrs, Division or MeD- 


ical zb Biorocicau Puysics 
Harerary Secretary-Treasurer, Dr. R. G. Baker, Ontazio 
Can e~ Foundation, Ottawa Civic Clinic, 10:3 Carling 
Ave, trawa 3, Ont., Canada. 

CANAN Association or RADIOLOGISTS 
Hon. rary Secretary, Dr. Champlain Charest, 1s<< Sum- 
merh Ave., Montreal 109, Que., Canada. Annual meet- 
ing. 

Epuorress AND Disrricr RADIOLOGICAL SOCIETY 
Secrztenrs, Dr. L. A. Koller, Suite 360, Professional Bidz., 
10835 ‘asper Ave., Edmonton 15, Alberta, Canaca. 
Mees third Thursday of each month October to May, 
exce -t December, at various Edmonton Hospitals. 

Facur v ar RADIOLOGISTS 
Honey Secretary, Robert Morrison, 47 Lincoln's Ian 
Fielcs. London, W.C.2, England. 

Facct-y er RADIOL ocisrs, Roya COLLEGE or SURGEONS 
IN Ig a ND 
Hon. Jseretary, Dr. D. F. 
Greea. Dublin 2, Ireland. 

Montre a Rapiorocicat Srupy CLUB 
Secreus, Dr. W. Paul Butt, Montreal General Hospitel, 
Monor id, Que., Canada. Meets first Tuesday evening, 
Octose-to April. 
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Sreerion or Rapiotocy or tHe Royat Sociery cr MEDI- 
cine (Conrinep to MEDICAL MEMBERS) 

Meets third Friday each month at 8:12 p.m. at tne Royal 
Society of Medicine, 1 Wimpole St., Londen, W. i 
M8AE, i England. 

SociÉTÉ NADIENNE-FRANCAISE DE RADIOLOGIE 
Seeretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every third Tuesday 
from October to April. 

THe Hosprran PHYSICISTS? ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christe Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 gBX, England. 

Toronto RapioLoGIcaL Socigry 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second M onday of 
each month, September through May. 

Rovat Coutece or RADIOLOGISTS OF AUSTRALA 1A 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
Sr., Sydney, N.S.W. 2000, Australia. 








SOUTH America 

Corécio Brasiteiro pe RADIOLOGIA 
Secrelary-General, Dr. Miguel Mario Céntoaa, 
Postal 5984, São P aulo, Brazil. 

FEDERACIÓN ARGENTINA DE SociEDADES DE Repiotocfa 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentiaa de Ra- 
diología; Asociación Argentina de Radiologia; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiologia v Medicina 
Nuclear; Sociedad de Radiologia de Tucumán: Sociedad 
de Radiologia del Nordeste ELE Socie dad de Ra- 
diología de La Plata; and Sociedad de Radiolozía de San 
Juan. 

Secretary-General-Treasurer, Dr. Roberto Habichayn, Av. 
Colén 637, Cérdoba, Argentina. 

SOCIEDAD ArGentina DE RADIOLOGÍA 
Secretary-General, Dr. ‘Tomas J. Gutiérrel E, Santa Fé 
1171, Buenos Aires, Argentina. Meets first ednesday 
evening, April through December. 

Sociepab Botiviana pg RapioLocia 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia, Meets monthly, General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr, Armando Rocha Amoédo, Cæxa Postal 

2, Rio de Janeiro, Brazil. General Assembly meets 

every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets rsonthly on 
second Wednesday at 9:00 p.m. in São Paslo at Av. 
Brigadeiro Luiz Antonio, 644. 

Sociepap CuiLgNA pe RapioLocia 
Secretary, Dr. Claudio Cortés, Casilla 13426 Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 PLM, 

SOCIEDAD COLOMBIANA DE RapioLoGiA 
Secretary General, Dr. Rodrigo Caro Molina. Cali, 
lombia. Meets last Thursday of each month. 

Socrepap Ecuaroriana be RapioLocia 
Secretary, Dr. Carlos Palau Jimenez, Casilla £459, Guaya- 
quil, Ecuador. 

SocigbAD ParaGuaya DE RapioLocia 
Secretary, Dr. Hugo Volpe Rios, 
Asunción, Paraguay. 

Socrepap Peruana DE RADIOLOGIA 
Seeretary-General, Dr. Miguel Chiappori Caribana, Av. 
General Santa Cruz No. 315, Mitos Lama, Perú, 
Casilla Correo, 2306, Lima, Peri. Meets monthly except 
during January, February, and March, 

Socrepap DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41- 10, Baran- 
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quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

Sociepap ve RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
<61, Corrientes, Argentina. 

Socigpap pe Rapiorocía pe La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 
Plata, Argentina. 

Sociepap pe Rapro.ocia, 
MEDICA DEL URUGUAY 
Secretary-Generai, Dr. Manuel Gonzales Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

Sociepape pg RapioLocíA pg PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

Socrepap pe RoexrGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 1:1, Córdoba, Argentina. 

Socrepap pe Rapiotocía, RapiorERAPÉUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Seeretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

Soci&bap SALreNa DE RADIOLOGÍA v MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

Socrepap VENEZOLANA DE RapioLocíA y Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 
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CONTINENTAL EUROPE 





ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
Secretary, Dr, Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik, 

Société Rovarg Berce pe RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SocifrE EUROPÉENNE DE aD PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood Middleway, Birmingham B16 SET, Great Britain. 
Permanent Secretary, Clément Fauré, Hôpital des En- 
fants Malades, 149, rue de Sèvres, 7: Paris ise, France. 

SociÉTÉ FRANCAISE pe RapiorociE Mf ICALE, MÉDECINE 
NUCLÉAIRE ET ELECTROLOGIE, and its branches: Soci- 
ÉTÉ pv Sup-Ovest, pu LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET Lyonnais, pu Norb, DE L'Ovgsr, pe L'Est, 
ET D'ALGER ET Dt Massir CEN NTRAL, Parent Society 
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ROENTGEN DIAGNOSIS 
Heap 


Insausti, Towás, and MORETE pe PARDAL, 
Marta Luisa. Edema cerebral focal con dis- 
torsión radiográfica. (Focal cerebral edema 
with radiographic distortion.) Prensa méd. 
argent., Nov., 1972, 59, 1580-1585. (From: 
Cátedra de Neurología, Universidad de 
Buenos Aires, Argentina.) 

Patients who present with disturbance of speech, 
loss of consciousness, occipital headache or some 
other not completely distinctive neurologic symp- 
toms may be suffering from localized cerebral edema. 
This is sometimes associated with localized infare- 
tion. 

There may be some slight distortion on the pneu- 
moencephalogram. The isotopic scan may not be 
positive during the first few days and later shows a 
localized change. 

A similar clinical picture may be caused by vascu- 
lar encephalopathy, infectious disease or trauma. 

"Therapy has consisted of use of hyperosmotic 
solutions, steroids, vasodilators and sometimes 
anticonvulsant therapy. 

After clinical regression the radiographic signs re- 
turn to normal.—Charles M. Nice, Jra, M.D., PAD. 


Teoria, S. P. S., and Teoria, Monriwr. Sec- 
ondary hyperparathyroidism in patients with 
endemic skeletal fluorosis. Bri. M. Fa 
March, 1973, 7, 637-640. (From: Depart- 
ment of Human Metabolism, L.L.R. M. Med- 
ical College, Murut, U.P., India.) 


À group of 20 patients with proved endemic 
skeletal fluorosis was investigated. They lived in a 
region where the mean intake of fluoride from drink- 
ing water alone was 25 mg. per day; the total intake 
was greater because of the use of the same water for 
preparation of food. These patients exhibited os- 
teosclerosis, osteophyte formation, periosteal bone 
deposits, irregular exostoses, and calcification of 
ligaments, interosseous membrane and muscular 
attachments. Of this group there were 5 who pre- 
sented, in addition, the features of hyperparathy- 
roidism. These 5 showed subperiosteal resorption in 
the phalanges, erosions or loss of the lamina dura, 
and coarse and cystic trabeculation, metaphyseal 
erosion, and thinning of the cortex. 

Histologic study of iliac bone obtained by open 
biopsy from each of the 5 showed evidence strongly 
suggesting hyperparathyronlism. Poorly formed 
haversian svstems, disordered lamellar orientation 
of bone, irregular deposits of osteoid among thick- 
ened bone trabeculae, and osteoclastic resorption 
with irregular erosions in the trabeculae were all 
observed. All had increased serum calcium and al- 
kaline phosphatase levels, and significant urinary 
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excretioa of fluoride. The serum immunoreactive 
parathyreid hormone levels ranged between 1,020 
and 2,75€ in all $ patients, while the level is um- 
measure in normal controls. All had increased 
phosphete clearance, decreased tubular reabsorption 
of phosphate, and low urinary calcium. 

All 5 gatients were men between the ages of 42 and 
60 years. and had had symptoms for between 5 and 
1: vears. They exhibited mottling of the teeta, 
skeletal pain, restricted Joint motion, backache, im- 
ability = close the fist, and spinal rigidity. One of 
the patients was subjected to surgery with removal 
of a 3.8:m. adenoma of the parathyroid gland. The 
histologe suggested tertiary hyperparathyroidism m 
which the adenoma arose after long standing hyper- 
plasia, a a result of excessive fluoride intake. 

The mechanisms leading to hvperfunction of the 
parathysod glands in this situation are not clear. 

Expesmental evidence in animals indicates that 
bone containing fluoride resists absorption more than 
normal tene. The apatite crystals in fluorotic bone 
are larger than those in normal bone, and this may 
lead to decreased solubility, a surface phenomenor. 
The lower serum calcium levels may stimulate 
parathyzosd activity. Other experimental evidence 
has shoen that there are additional factors, how- 
ever. Sunificant increase in circulating hormone 
levels, zs shown by immunoassay studies, occurs 
within a week after starting fluoride administration 
in sheep. Similar increase in hormone levels in the 
serum cceurs in rats on a short-term basis using 
intraper:coneal lavage with fluoride.—E.. Frederick 


Lang, ME. 






















SowpuE MER, FreD K., and Knapp, JAMES 
Angiezraphic findings in the Tolosa-Hun: 
syndrome: painful ophthalmoplegia. Radiot- 
ogy, $an., 1973, 706, toz-112. (From: De- 
partments of Radiology and Ophthalmol- 
ogy, “fount Zion Hospital and Medical Cen- 
ter, aad the University of California School 
of Medicine, San Francisco, Calif.) 





The Tolosa-Hunt syndrome is characterized br 
recurrent. unilateral painful ophthalmoplegia whick 
responds dramatically to steroid therapy. The 
authors r2view 14 previously reported cases and de- 
scribe 3 elditional patients. 

The disease typically has a recurrent and remit- 
ting course, The pain usually, but not always, pre- 
cedes the ophthalmoplegia and is boring in nature 
The pa: is most commonly retro-orbital. The 
ophthalmoplegia may be manifest by isolated 6th 
or 3rd newe palsy or can be total. Dysfunction of the 
sth crant} nerve is not uncommon. The first division 
fophthalsaic) of the sth nerve is most frequently af- 
fected, resulting in depression of the corneal reflex, 
periorbitzi hypesthesia or parasthesia and probably 
the orbital pain. Nausea and vomiting are the only 
recorded systemic symptoms. The erythrocyte sedi- 
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mentation rate was markedly elevated in some pa- 
tients. Involvement of the sth nerve is cne of the 
differential characteristics between the To-osa-Hunt 
syndrome and pseudotumors of the orbit. Tolosa- 
Hunt syndrome and temporal arteritis have similar 
manifestations. 

Roentgenology. Routine examination of the skull is 
normal. Carotid angiography should be performed 
in patients with painful ophthalmoplegia in order to 
exclude internal carotid artery aneurysms and para- 
sellar tumors. In the Tolosa-Hunt syndrome, nar- 
rowing of the cavernous portion of the internal carot- 
id has been shown in 2 cases. 

The authors are the first to describe orbital venog- 
raphy in patients with this syndrome. The venog- 
raphy abnormalities were similar in the ; cases re- 
ported. The superior ophthalmic vein on the affected 
side was occluded in the posterior portion of the 
muscle cone in each case. In addition, the ipsilateral 
cavernous sinus was partially or completely obliter- 
ated. These abnormalities confirm the localization of 
the disease process to the region of the superior or- 
bital fissure and cavernous sinus. Orbital venography 
was repeated in 2 of the cases, 6 weeks and 21 
months after the initial examination and revealed 
identical appearances of the superior ophthalmic 
veins and cavernous sinuses on the original and sub- 
sequent examinations. The occlusion of the ophthal- 
mic vein and the cavernous sinus is not a specific 
finding for the Tolosa-Hunt syndrome. The com- 
bination of roentgenographic and clinical findings, 
however, appears to be specific. 

The available pathology indicates that the Tolosa- 
Hunt syndrome is due to an indolent, nonspecific 
inflammation within the cavernous sinus and ad- 
jacent superior orbital fissure.—7. L. Montgomery, 


ALD. 


NECK AND CHEST 


Maisey, MicHaeL N., Moses, Davin C, 
Hurvey, PETER J., and Wacner, Henry N., 
Jr. Improved methods for thyroid scanning: 
a correlation with surgical findings. 7.7. M..4., 
Feb., 1973, 223, 761-763. (From: Division of 
Nuclear Medicine, The Johns Hopkins Med- 
ical Institutions, Baltimore, Md.) 








Fifty-nine patients who had thyroid surgery were 
examined with the scintillation camera shortly be- 
fore the operation to determine the accuracy in pre- 
dicting the diagnosis of thyroid abnormalities. 

A dose of 5 mc of technetium ggm was injected 
intravenously and recordings were made 20 minutes 
later, using a gamma camera with a pinhole col- 
limator: 2 images were obtained and recorded on 35 
mm. film. One image was made at a distance of 171 
cm. between the patient's neck and the face of the 
collimator and the other with the patient's neck be- 
ing closer to the collimator so that the thyroid image 
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filled the crystal area, resulting in a magnification of 
2-3 times normal size. 

The images were interpreted by 3 observers and 
were classified into 5 groups: (1) multifocal nodule; 
(2) solitary functioning nodule; (3) solitary non- 
functioning nodule; (4) diffuse hyperplasia; and (s) 
normal. 

There were 23 multinodular glands of which 15 
(66 per cent) were diagnosed from the images. Five 
were incorrectly diagnosed as a solitary lesion from 
the images. Of these, 2 had one large nodule to- 
gether with multiple small nodules less than 0.5 cm. 
in diameter, and 3 had a group of multiple small 
nodules forming one large lesion. The 2 glands inter- 
preted as normal glands had multiple small nodules 
less than 0.5 cm. in diameter. Five (22 per cent) of 
the patients with multinodular glands had multiple 
nodules detected by palpation. 

Twenty-six had solitary lesions. Twenty-three 
(88 per cent) of these cases had correct diagnoses 
clinically, and 20 (77 per cent) had accurate diag- 
noses by the images. Two images were reported as 
being normal when there were large palpable nodules 
in the isthmus; 4 patients with solitary nodules were 
incorrectly. diagnosed as being multiple from the 
images. 

"There were 3 follicular carcinomas in the 26 pa- 
tients with a solitary nodule. The Tc was not con- 
centrated in the carcinomas. 

Three patients had thyroid hyperplasia with i 
image appearing as a multinodular gland. There 
were § cases of chronic thyroiditis (Hashimoto's dis- 
ease). Of these, 2 had multifocal images, 2 had dif- 
fusely hyperplastic appearing glands and 1 had a 
normal sean. 

Nodules in the isthmus and nodules less than 0.5 
cm. were not detectable. 

The advantages of the Tc??? imaging are: (1) the 
test can be done in 3o minutes; (2) can be repeated 
frequently; (3) there is better photon and energy 
yield; and (4) the radiation dose is less.— Charles W. 
Cooley, M.D. 





Bairgv, C. C., and CaurnarLL, R. H. A. Lym- 
phosarcoma presenting as Lóffler's syndrome. 
Brit. M. F., Feb., 1573, 2, 460-461. (From: 
Willink Biochemical Genetics Laboratory, 
Royal Manchester Children’s Hospital, Man- 
chester M27 1HA, England.) 


Lóffler's syndrome is defined as eosinophilia with 
pulmonary infiltration. An unusual case of lympho- 
sarcoma causing this syndrome is reported. 

While Hodgkin's disease may produce eosinophilia 
in i$ per cent of cases, lymphosarcoma has only 
rarely been associated with it. In the case reported, a 
4 year old boy developed a 71 per cent eosinophilia 
with a high white blood cell count. The chest roent- 
genogram showed multiple diffuse nodules in both 
lungs which responded to steroid therapy. Subse- 
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quently hepatosplenomegaly developed, and the 
diagnosis of lymphosarcoma was made. After a 6 
month remission in response to therapy, the child 
developed central nervous system involvement.-— 


Arch H. Hall, M.D. 


Marano, PASQUALE, CELLINI, NUMA, FALAPPA, 
Prerciorcio, and PrroLo, Francesco. Modi- 
ficazioni radiologiche dell'azygos in soggetti 
mitralici durante le prove funzionali. (Radio- 
logic modifications of the azygos in subjects 
with mitral disease during functional tests.) 
Radiol. med, March, 1972, 58, 220-228. 
(From: Istituto di Radiologia dell'Università 
Cattolica del S. Cuore, Policlinico “A. 
Gemelli," Rome, Italy.) 


In an earlier paper (Cellini e a/., 1971) the authors 
showed the importance of roentgenographic measure- 
ments of the azygos vein in the differential diagnosis 
of lesions involving the lungs and the pulmonary 
circulation. 

The demonstration in a roentgenogram of the 
chest with the patient standing and in inspiration of 
an azygos vein measuring more than 10 mm., inde- 
pendent of age, sex and body build, was considered 
evidence of an altered blood flow in the system of the 
azygos vein. 

On the basis of these findings the authors have 
conducted a series of studies of the diameter of the 
azygos vein in patients with mitra] valve disease and 
in whom, therefore, there was already present a 
hemodynamic condition resulting in an increased 
flow in the system of the azygos vein. 

The transverse diameter of the vein was deter- 
mined in 7O patients presenting pure mitral disease 
and mitral disease combined with other valvular dis- 
orders. The studies were done with the patient at 
rest, after changing from the erect position to the 
supine, and during the Müller and Valsalva maneu- 
vers. 

The roentgenographic findings during the Valsalva 
maneuver can be summarized as follows: (1) in- 
creased pulmonary radiolucency; (2) clearer evalua- 
tion of the pulmonary circulation; and (3) decrease 
in size and even a fading of the venous pattern of the 
parahilar regions. 

The opposite changes are noted during the Müller 
maneuver. 

From the results obtained it appears that there is 
no statistically significant relationship between the 
diameter of the azygos vein, whether at rest or dur- 
ing the functional tests, and the severity of the 
mitral valve disease. The changes in the diameter of 
the azygos vein during the functional tests were 
similar to those observed in normal individuals. 

Finally, in 1$ patients, in whom there was also 
involvement of the tricuspid valve, the diameter was 
above ro mm., whether at rest or in the erect posi- 
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tion, and remained almost unchanged during the 
function. tests. 

Nume:eus roentgenographic reproductions illus. 
trate the article —. F. Govoni, M.D. 


ABDOMEN 


WrirrENEERG, Jack, ATHANASOULIS, CHRISTOS 
A, Ss aprro, Jerome H., and WILLIAMS 
Lesri 2 F., Jr. A radiological approach to 
the patient with acute, extensive bowel 
ischersa.. Radiology, Jan., 1973, 706, 13-24. 
(From: Departments of Radiology and Sur- 
gery, zie Boston City Hospital, Boston Uni- 


versta Medical Center, Boston, Mass.) 









Ischersz bowel disease is one of the primary diag- 
noses ii zn elderly patient with an acute abdomen 
and gast-sintestinal bleeding. Precise etiologic and 
anatomie :nformation, rapidly obtained, is essential 
in the management of these extreme! y ill, high risk 
patients. in an attempt to obtain this required in- 
formatioa, the authors have developed a compre- 
hensive approach to evaluate a patient clinically 
suspectee of having acute, extensive bowel ischemia. 
The purrese of this approach is to: (a) distinguish 
between occlusive and nonocclusive mesenteric vas- 
cular dis. use; (b) localize the site of vascular occlu- 
sion; ar«t oc) exclude other abdominal diseases which 
simulate zowel ischemia clinically. 

The step is to obtain conventional supine and 
upright ~pentgenograms of the abdomen. These 
roentgenaerams are felt to be a critical preliminary 
screening procedure, since they may provide specific 
signs of Exwel ischemia or reveal clues to other diag- 
noses. if these initial roentgenograms suggest in- 
testinal schemia, repeat supine examinations are 
obtained so determine the consistency of this ob- 
servatier. If these second roentgenograms again 
show thc signs suggesting intestinal ischemia, an- 
giograph ~is performed. 

Abden-mal aortography in the supine and latera! 
positions 3s the next procedure done. If occlusion of 
the supesior mesenteric artery (SMA) or any of its 
named benches was found without associated major 
collateral circulation, the patient underwent imme- 
diate surgery. If the findings suggested the coexist- 
ence of SIA obstruction and preexisting collatera! 
circulation, then selective studies were performed to 
evaluate the extent and adequacy of the collatera: 
channels. if no acute mesenteric vascular occlusion 
was fomri, the next step consisted of immediate 
barium «ezaminations of the colon or upper gastro- 
intestinal sract. 

The cheice of the type of barium examination 
usually d pended on the clinical findings such as the 
nature arz location of gastrointestinal bleeding and 
the locaton of pain, and/or the angiographic find- 
ings. 

If all c7 these studies result in no specific radio- 
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graphic diagnosis, the patient is considere to have 
nonocclusive bowel ischemia and therapy is directed 
at stabilization of the cardiovascular systers. During 
this time, interval roentgenograms of the abdomen 
are obtained in patients who have had upper gastro- 
intestinal barium studies in order to facilitate better 
evaluation. of the small intestine for evidence of 
ischemia. 

When this has been done, laparotomy is performed 
and appropriate surgical treatment is undertaken. 
Tf the barium examination reveals a specific diag- 
nosis other than ischemia, the appropriate treatment 
can then follow based on these findings. 

The authors discuss their experience with 27 pa- 
tients who had a clinical diagnosis of acute, extensive 
bowel ischemia. They describe the various findings 
noted during the different examinations and dis- 
cuss in detail the factors which influenced the various 
decisions made. It is recognized, that while their ap- 
proach has probably achieved a more rapal and ac- 
curate diagnosis, the mortality encountered in these 
patients with bowel ischemia, particularly those with 
nonocclusive bowel ischemia, has not been signifi- 
cantly influenced. It is felt, however, thet this ap- 
proach may provide the surgeon with an early and 
specific etiologic and anatomic diagnosis which will 
allow appropriate and well timed intervention.— 


Donald N. Dysart, M.D. 


Frevpine, J. F., and Lumspen, K. Large-bowel 
perforations in patients undergoing sig- 
moldoscopy and barium enema. Br. M. F., 
Feb., 1973, 2, 471—473. (From: Radcliffe In- 
firmary, Oxford OX2 6HE, England.) 


Although perforations of the colon and rectum are 
rare, radiologists should keep these complications in 
mind for all patients undergoing barium enema ex- 
aminations. Bowel perforations have been reported 
following sigmoidoscopy, rectal or sigmoid biopsy, 
and even simple cleansing enemas. Since it is not 
uncommon for a barium enema study to insmediately 
follow a sigmoidoscopic examination or biopsy, the 
possibility of converting a partial perforation into a 
complete one must be remembered. 

The authors give 3 representative cases in which 
perforations occurred. They also describe zo patients 
undergoing barium enema examination, where bar- 
ium extravasation into the perirectal tissues was ob- 
served fluoroscopically. Three of these necessitated 
exploratory surgery. 

When the radiologist discovers barium extravasa- 
tion, several possibilities should be considered in- 
cluding barium passage into an abscess cavity, a 
fistula connecting with another viscus, ard a recent 
perforation. [f no manipulative procedure has pre- 
ceded the barium enema study, then the enema itself 
is the probable contributor to the perforation. How- 
ever, the rubber catheter used in the simpe cleansing 


Abstracts of Radiologic Literature 


JENE, 1973 


enema was the cause of 1 cf the perforations in the 
cases reported. 

The authors state that the flexible plastic dispos- 
able enema tip with a bulbous end is the safest avail- 
able. If a balloon catheter is used, it should be in- 
flated under fluoroscopic control. Balloon catheters 
should never be used in infants. They also should 
not be inflated inside colostomy openings, but rather 
pressed against the outside surface of the colostomy. 

Tt is recommended that if a barium enema exam- 
ination is to be performed on the same day as a sig- 
moidoscopic examination or rectal biopsy, a flat and 
upright roentgenogram of the abdomen be obtained 
first, in order to attempt to exclude any free air 
within the abdomen.—4rck H. Hall, M.D. 


Porer, F., Sountarp, J., Boccon-Grsop, 
L.-A., and Lunoiwski, J. La polypose juvé- 
nile: étude anatomo-clinique de 5 observa- 
tions. (Juvenile polyposis: clinical study of 5 
cases.) Arch. franç. mal. app. digest, Oct— 
Nov., 1972, 67, 615-624. (Address: Mme. F. 
Potet, Service d'Anatomie Pathologique, 
106, boulevard du Général-Leclerc, g2110 
Clichy, France.) 

Patients with juvenile polyposis usually present 
with diarrhea or rectal discharge, occasionally with 
spontaneous elimination of polypoid lesions. Some- 
times the patient presents with invagination or in- 
tussusception. 

There is a distinct family incidence. 

The polypoid lesions are not true adenomatous 


polyps and, therefore, present no danger of develop- 
ing malignancy.—Charles M. Nice, Fr, M.D., Ph.D. 


Wittiams, CuaisroprHER, Muro, T. and 
Rurrer, K. R. P. Removal of polyps with 
fibreoptic colonoscope: a new approach to 
colonic polypectomy. Brit. M. J., Feb., 1973, 
7, 451-452. (From: St. Mark's Hospital, 
London ECiV 2PS, England.) 


About 25 per cent of large bowel polyps occur 
within the reach of a rigid sigmoidoscope. Significant 
improvement has occurred since the introduction of 
the fibersigmoidoscope and the long colonoscope 
during the past $ years. 

The authors report removal of 75 polyps in 43 pa- 
tients using a colonoscope diathermy snare. None of 
the polyps showed evidence of malignancy. In an 
additional series, 100 polyps were removed without 
hemorrhage or morbidity. The polyps were dis- 
tributed throughout the entire colon including the 
cecum. 

With this procedure now becoming rapid, safe, 
and practicable, the mapping of colonic polyps 
roentgenographically would seem even more import- 
ant. The hazards of colotomy can be largely elim- 


inated.—;frch H. Hall, M.D. 


You. 118, No. 2 


Lavat-Jeantet, M., Trisrant, H., WILLEMIN, 
P., Morre, J., Lamarave, J. L., and Lavar- 
Jeanrer, A. M. La splénotomographie. 
(Splenic tomography.) Presse méd, Jan., 
1973, 2, 87-90. (From: Service de Radiologie 
(Radio-diagnostic), Hôpital | Saint-Louis, 
V 7:010 Paris, France.) 





A fine emulsion containing an oily iodine prepara- 
tion, a form of lipiodol, was used to opacify the 
spleen by selective injection through the splenic 
artery. 

Tomography of the spleen showed filling defects 
that are not demonstrated by other methods. 

The preliminary results seem promising, especially 
in the visualization of infarct, tumor and including 
such conditions as Hodgkin's disease.--Charles M. 


Nice, Yr, M.D., Ph.D. 


Wynper, Ernest L., Maseucut, Kiyvonixo, 
MARUCHI, NOBUHIRO, and Forrner, JOSEPH 
G. Epidemiology of cancer of the pancreas. 
J. Nat. Cancer Inst, March, 1973, 50, 645- 
667. (From: Naylor Dana Research Institute 
for Disease Prevention, American Health 
Foundation, and the Department of Gastric 
and Mixed Tumors, Memorial Hospital for 
Cancer and Allied Diseases, New York, 
N. Y.) 

An estimated 18,800 deaths from pancreatic can- 
cer are expected to occur in the United States in 
1972. On a world-wide basis the age adjusted mor- 
tality rate from cancer of the pancreas is highest 
among nonwhites in the United States and lowest in 
Japan and Italy. Pancreatic cancer predominates in 
males. 

There is an increased mortality rate for pancreatic 
cancer among cigarette smokers and the pancreatic 
cancer incidence increases with the greater number ot 
cigarettes smoked. There may also be some relation- 
ship of the diet to pancreatic carcinogenesis. There is 
also a higher than expected mortality rate from pan- 
creatic cancer among diabetics. Various statistics 
suggest a higher incidence of gallstones in female 
pancreatic cancer patients. The incidence of pan- 
creatic cancer in patients with chronic pancreatitis, 
especially if caleification is delineated, is relatively 
high. However, pancreatic changes or calcifying 
changes could occur concurrently with cancerous 
changes of the pancreas. 

Ninety-four per cent of malignancies of the pan- 
creas are adenocarcinomas. Anaplastic carcinoma and 
unspecified carcinoma occur in g per cent of the pa- 
tients and the remaining 1 per cent include islet car- 
cinoma and cystadenocarcinoma. 

Experimental studies support the concept that 
chemicals have a carcinogenic effect on the pancreas 
of man. 

Approximately so per cent of the cancer of the 
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pancreas eccur in the pancreatic head and approxi- 
mately 3% per cent occur in diffuse portions of the 
pancreas ar unspecified portions of the pancreas. 

It is proposed that tobacco or other chemical car- 
cinogens sce excreted by the liver into the bile which 
then may reflux into the pancreatic duct; the bile 
contains carcinogens either in bile acids or metabolic 
products zad these components can induce cancer 
of the common bile duct, the ampulla of Vater, anc 
the pancrextic duct.—Ronald Y. Ross, M.D. 





GENITOURINARY SYSTEM 
Correy, W. Rosert, and Prisrer, RICHARD 

C. The radiographic findings in renal tubular 

acidosis: analysis of 21 cases. Radiology, 

Dec., 2972, 705, 497-503. (From: Depart- 

ments ef Radiology, Harvard Medical Schoo! 

and Massachusetts General Hospital, Bos- 
ton, Mass.) 

The term renal tubular acidosis may be used tc 
refer to a state of tubular insufficiency with regard tc 
renal] tubar excretion of hydrogen ions and/or re- 
absorptiox of bicarbonate ions out of proportion tc 
and in the absence of glomerular insufficiency. The 
disorder may be divided into proximal tubular de- 
fects, in which there is a reduction in the tubular re- 
absorptioz of bicarbonate followed by a greater than 
normal urmary loss; and distal tubular defects, in 
which there is impaired ability of the distal nephron 
to secrete hydrogen ions against a concentration 
gradient. The distinction between the 2 types is im- 
portant cxically because the management will dif- 
fer. Comzi cations from proximal tubular defects 
may be absent or relatively few. Complications from 
distal tubidar defects are more common. The latter 
form is the "classical" renal tubular acidosis (RTA). 
The "classial" RTA may be further subdivided inte 
complete ard incomplete categories. The incomplete 
variety does not present with systemic acidosis and 
hypokalera. RTA may occur in association with 
other disorders (secondary RTA). The primary 
roentgen manifestations of RTA are nephrocal. 
cinosis, nerhrolithiasis, and osteomalacia. 

The authors reviewed 21 cases of RTA seen at 
Massachusetts General Hospital from 1939-1971. 

Osteomaacia was demonstrated in 6 cases. Two 
of the 6 were osteomalacic dwarfs. All 6 had Milk- 
man’s syndrome (symmetric bilateral pseudofrac- 
tures). Renal calcification was demonstrated in 10 
cases; 2 of these also had osteomalacia. In the 8 other 
cases, there were no bone changes and 7 had both 
nephrocalemosis and nephrolithiasis, and 1 had 
nephrolithissis alone. Seven patients had neither 
bone chanzes nor renal calcification. 

The differential diagnosis of each radiographic 
finding is iscussed. As a single finding, none is 
pathognomonic for RTA; however, the authors feel 
that the eembination of pseudofracture, osteoma- 
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lacia, and renal calcification is nearly specific for 
RTA. One exception would be hypervitaminosis D 
in a treated case of vitamin D-resistart rickets 
which could be excluded by history. 

RTA present in association with othe- diseases 
will be manifested radiographically by features of 
those diseases.---¥. M. Stoebner, M.D. 


SKELETAL SYSTEM 





Jounsron, Renner M., and Mires, James S. 
Sarcomas arising from chronic osteomvelitic 
sinuses: a report of two cases. T. Bowe c Joint 
Surg. lan. 1973, 55-4, 162-168 (Irom: 
Department of Surgery, Division ef Ortho- 
pedics, University of Colorado Medical Cen- 
ter, Denver, Colo.) 


Sarcoma rarely develops in the chronic draining 
sinuses of osteomyelitis. 

A table summarizes the sarcomas in this condition 
reported since 1936; there were 8 cases, plus 2 re- 
ported by the authors. Of these 10 patieats, 6 had 
fibrosarcoma and showed no metastases at follow-up 
(s of the 6 were negative at 3-10 years, and : died at 
2 months of unrelated causes and there were no 
metastases). Two patients had granulation tissue 
sarcoma and died of metastases within § months. 

The authors add 2 cases, one an angiosa-coma and 
the other a rhabdomyosarcoma; both diec within 10 
months from metastases. Neither of these patients 
had prior irradiation. The patient with the angio- 
sarcoma had a fungating mass on the leg 10-15 cm. 
in size with foul drainage and pain. He had an am- 
putation followed by pulmonary metas-ases at 2 
months and death at § months. The paticet with the 
rhabdomyosarcoma had a chronic ulcer 23 cm. in 
ength over the tibia with a mass 6 cm. ta size. The 
initial biopsy was chronic dermatitis, anc s months 
ater the friable mass proved to be sarcoma. The pa- 
tient died with widespread metastases in o months. 

The course of the 6 patients with fibrosarcoma 
secondary to chronic draining sinuses of os-comvelitis 
was benign by comparison with the 4 ra-e sarcoma 
cases which had a rapidly fatal outcome. Jaffe has 
stated that 40 per cent of the patients with poorly 
differentiated fibrosarcoma will die from metastases, 
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but usually not early in their course; the local re- 
currence rate is 60 per cent.—Adartha Mottram, M.D. 


Jackson, Dovcras W., and Feacix, Jonn A. 
Quadriceps contusions in young athletes: re- 
lation of severity of injury to treatment and 
prognosis. ¥. Bone & Joint Surg., Jan., 1973, 
55-4, 95-105. (From: Department of Ortho- 
paedics, United States Military Academy, 
West Point, N. Y.) 


There were more than 250 quadriceps contusions 
treated at West Point Military Academy in the past 
$ years. The muscle is damaged by a direct blow. The 
amount of function is the basis for classifving the 
lesions into: (13 mild—knee motion of 91° or more; 
(2) moderate—45?-91? knee motion and a swollen, 
tender muscle mass; and (3) severe--knee motion 
less than 45? and a markedly tender swollen thigh. 

The treatment included limitation of motion until 
the condition of the quadriceps stabilized, followed 
by a program to restore motion and then rehabilita- 
tion of the entire extremity. Re-injury delayed re- 
covery. There were 3 cases with knee joint effusion- 
all in patients with severe contusions. 

Myositis ossificans occurred in 13 of 18 patients 
with moderate or severe injury. This was diagnosed 
by roentgenography 2-4 weeks after injury. Some pa- 
tients had a bony mass attached by a stalk of a 
broad base to the femur and others had involvement 
of the quadriceps with total continuity of the mass 
to the femur. During the active stage the sedimenta- 
tion rate was elevated. The size of the ossific lesion 
stabilized at from 3-6 months. Of the 12 patients 
checked after 2 years, all showed roentgenographic 
residua of the myositis. Some cadets were found to 
have myositis ossificans without a history of trauma. 
Disability following quadriceps contusion increased 
from an average of 49 days to 73 days with develop- 
ment of myositis ossificans. 

The moderate and severe cases are summarized in 
table form including all pertinent data. A chart gives 
the differential diagnosis between traumatic myositis 
ossificans and that developing in neurologically im- 
paired patients; the radiologist should note that 
traumatic myositis seldom involves joints and most 
frequently occurs in the middle third of the femur.— 
Martha Mottram, M.D. 
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ANATOMICO--ROENTGENOGRAPHIC 
STUDIES OF THE SPINE (2nd Pig. 


By LEE A. HADLEY, Syracuse, New York. An authoritative new title coordinating over nine 
hundred roentgenographic images with actual anatomical conditions in an atlas that will be 
indispensable to neurologist, neurosurgeon, orthopedist, ane osteopath. "73, 560 pp. (6 3/4 x 9 
3/4), 644 iL, $26.00 





BASIC NUCLEAR PHYSICS FOR MEDICAL PERSONNEL 


By HERBERT L. JACKSON, Univ. of lowa. lowa City. A monograph of value not only to the 
Student but also fo the practicing professional, this monogrosh presents concepts descriptively, 
keeping mathematical content to a minimum. 773. 164 pp., 35 iL. 2 tables, $9.50 


MAJOR PROBLEMS IN CHILDHOOB CANCER 


Edited by CARL POCHEDLY, Nassau County Medical Cerner, East Meadow, Long Island, New 
York, and THOMAS F. NECHELES, Tufts Univ. School of Ndizine, Boston. Foreword by Sydney 
S. Gellis. (11 Contributors) A clinical Monograph whose con ss have been meticulously selected 
to meet the needs of the physician in practice. ^73, 312 pp.. 96a, 16 tables, $11.75 






THE FUNDAMENTALS OF X-RAY AND 
RADIUM PHYSICS (Sth Ed., 2nd. Pig.) 


By JOSEPH SELMAN, Univ. of Texas, Tyler. A thoroughly r zi 
and time-proven classic in the field. ^73, 552 pp., 306 il., 16 tax 


d and enlarged edition of a tested 
, $12.95 








COMPLICATIONS OF DIAGNOSTIC RADIOLOGY 


By JOHN F. WEIGEN, Palo Alto Medical Clinic, California. 2ad SYDNEY F. THOMAS, Chico, 
California. An important monograph reviewing the physiolc and pathologic actions of organic 
iodides and considering the complications of specific examin ns. A thoroughly documented and 
supported resource text of great practical value. °73, 576 pp.. E 1 E., 53 tables, $25.75 
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Clinac 18. 


The new keystone for 
a radiation therapy center. 


Varians new Clinac 18 medical linear 
accelerator offers a unique combina- 
tion of photon and electron bean 
in a compact machine at a 
compact price. The 10 MV 
photon beam output of up to 
500 rad/min at a meter assures 
short treatment times while the wide 
electron energy range satisfies a 
broad variety of treatment require- 
ments. 


Select Optimum Modality 

for Each Patient 

The Clinac 18 electron mode offers 
a choice of 6, 9, 12, 15 or 18 MeV 
taverage energy incident on the scat- 
tering foil) with field sizes of 4 x 4 em 
to 25 x 25 em at 100 cm. A simple 
push button mode change provides a 
flattened 10 MV photon beam at dose 
rates up to 500 rads/min at 1 meter 
with field sizes from 0 x 0 cm to 35 x 
35 cm. In the arc therapy mode the 
Clinac 18 delivers preset doses vari- 
able from 0.5 to 5.0 rads/degree. 


Maximum Utility and Safety 

Varian has designed the Clinac 18 to 
accommodate the intensive treat- 
ment schedule requirements of most 
radiation therapy centers. The Clinac 
18 is simple to operate. The 100 cm 
isocentric mounting and Varians ver- 
satile treatment couch facilitate ac- 
curate patient setup. Safety features 
en the control console include push 













among the many features of the Ciiaec 18 console. 


button interrogation cxcuitry and a 
dual dosimetry system to assure the 
integrity of dose measurements. Fur- 
ther, the Clinac 18 is cempatible with 
Varians record and verify system, 
CART-D. This system allows the 
therapist freedom te :xitiate sophis- 
ticated treatment precedures with 
confidence that they can be accu- 
rately and swiftly impiemented. 






Nominal Room Size 

For all its power the CHcac 18 is not a 
big machine. The secommended 
room size of 20 x 20 x 2 is only slight- 
ly larger than that reqt:sed by Varian’s 
Clinac 4 or the average rotational co- 
balt machine. 


Immediate Product Acceptance 

Because of the clear sdvantages of 
the Clinac 18, twelve radiotherapy 
centers have already crzered the ma- 
chine. This immediate acceptance 
means that Clinac 13 asers will be 
able to benefit from tac exchange of 
application data with 3 large number 
of other institutions. Advanced pro- 
duction line manufacturing tech- 
niques and test proceđeres similar to 





those employed on the widely us 
Varian Clinac 4, are designed to 

ure uniformity of machi 
characteristics. 


World Wide Service 

Varian is the leading medic 
accelerator manufacturer wor 
wide. The Clinac 18 s backed 

the most efficient medical linear : 
celeratorservice suppor: group int 
world. Service is one of our best re 
ommendations and we invite you 

ask fer Varian’s customer list ai 
check our credentials. 


Write us. 

For a brochure and other informati. 
on the Clinac 18, write Varian Rad 
tion Division, 611 Hansen Way, Pe 
Alto, California 94303. telephor 
415/493-4000. In Europe, Steinhz 
serstrasse, 6300 Zug. Switzerlan 
Russell House, Molesey Road, W 
ton-on-Thames, Surrey, England. 
South America, Alameda Lorer 
1834 ZC 5 Cerqueira Cesar, S 
Paulo—SP-- Brazil. 


varian 


radiation civision 


Toshiba 
introduces 
six new 


4-MeV linear 
accelerators. 






Here they are. 


They're all our LMR-4. You've never seen versatility like this. 

it's availabie in 6 basic configurations. We'll stack it against any 
other 4-MeV unit on the market. And we can offer you three features 
you can't get with any other unit. 

The LMR-4 is available with a monoblock or multi-leaf colimator. 
Only Toshiba makes a multi-leaf. 

Two different focal lengths are offered, 80 cm and 100 cm. The 
100 cm feature is exclusive with Toshiba. 

And you can choose from two different patient treatmen: couches, 
pedestal or ramstyle. The ram style is exclusive with Toshiba. 

The LMR-4 is another innovation in the broadest line of radiation 
therapy equiament in the world. Whatever your entire radiation 
department's needs, there's a Toshiba solution, backed by the 
industry's premier engineering and research staffs. 

Contact your representative from the Profexray Division of Litton 
industries now for the details on this single-source capability, and 
especially about the remarkable LMR-4 Linear Accelerator. 
it beats the competition 
Six ways 
to breakfast Soshiba 
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Picker Cassetteless Radiography 
starts paying for i 
we install it 


ONE OF THE CIT CO ve 


PICKER 





Cassetteless Radiography is a fresh, innovative solution 
to the problems that face nearly every Radiological 
Department: Pressure to produce more examinations, 
shortages of qualified personnel, funds, space. 

Picker was and is first in the field of Cassetteless 
Radiography, having introduced the concept over 
three years ago with the Automatic Chestfilmer 
System. In combination with Picker’s latest innovations 
—Rapido®, Rap-X™ film transport, and Diplomat™ 
processor—this equipment can handle an estimated 70% 
of the needs of the busiest Radiology Department and 
do it at a lower cost. Additionally, Picker Cassetteless 
Radiography produces diagnostic images of superb 
quality free from artifacts caused by dirty, 
hard-to-handle cassettes. 








films in four sizes. 





Inserting patier 
film. Eliminates ex 
errors, complies with 


Rapido is an entirely new 
concept—a high-speed 
horizontal Bucky table system 
capable of boosting patient 
throughput by a factor of three &. 
or four times. Àn estimated one- 
third (or more) of the averag 
Radiology Department's 
caseload can be handled by 
the Rapido. Since Casettleless 
Radiography requires fewer 
personnel, it enables 
technologists to concentrate 
on the patients, and results 

in lower costs than ever 
previously thought possible. 
















Technologist remotely controls Rapido 
which feeds film into through-waill Rap-X film 
transport system. 





Radiologist retrieves film from Diplomat 
processor for viewing within an average time, 
from exposure, of about 120 seconcs, depending 
on length of conveying system. improved 
diagnostic image quality with Cassetteless 


Ragigoraphv minimizes retakes. 


Automatic Chestfilmer System. 
The original Cassetteless Radiography 
System introduced by Picker over three 
years ago. The Chestfilmer increases 
productivity substantially, is capable of 
handling a third (or more) of the average 
Radiology Department's demands in a 
single room. Users in scores of institutions, 
including hospitals of under 300 beds, 
claim time and money-saving dividends. 











A picture of productivity. Ten patients can be x-rayed within a 15-minute 
time span by the Chestfilmer System, or in 20 minutes with Rapido. 


~ _ pei: z 





Rap-X modularized film 
conveyor system interfaces 
to Rapido with special 
adapter. Standard Rap-X 
conveyor modules couple 
end-to-end. Other types of 
available modules (turn-roll, 
various-length straight 
sections, single and 
multidirectional) give 
system designers great 
flexibility. Conveyor 
installation can be above- 
floor, flush-floor or through- 
wall for remotely located 
film processor serving one 
or several x-ray units. 


Diplomat Processor. The 
smallest processor made 
having such a high 
performance capability. 
Employs a high-speed film 
conveyor system that moves 
the x-ray film through 
controlled developing, fixing 
and drying phases in as 
little as 90 seconds, 
dry-to-dry. Can handle up to 
525 average-size films per 
hour. Features reliable, 
uncomplicated design with 
no mixing valves to adjust. 
(If caseload warrants, two 
or more processors 
can be used). 


Typical cassetteless installation 
employing Rapido, Rap-X film 
conveying system and a single 
Diplomat processor. 


Cassetteless system of Rapido and 
Automatic Chestfilmer with Rap-X 
conveyor feeding into a Diplomat 
processor. 

Automatic Chestfilmer System with 


Rap-X film conveyor system and 
Diplomat automatic processor. 












































h Pak Or i 


w vb 


SMALL SIZE =» LOW COST «= BIG CAPACITY = HIGH QUALITY 
AUTOMATED PROCESSING/DRYING 


Regardiess of where you want to 
process and dry medical X-Ray film— 

in the hospital, at the clinic, or right at 
the office, the new Pakorol-14X is for you. 


LOOK AT THESE FEATURES! 


a Low low cost = Only $4200 U.S. 
User Net 


s Big Capacity — up to 120—14 x 17 
films per hour. Handles sizes 5 x 7 to 
14 x 36. 


z Excellent quality results 


= Dry to dry time — 2 min. 15 sec. 


= Small size — Only 37 inches long 
x 22% inches wide 


a Portable — Plugs into any standard 
115 volt, 20 amp service 


a Use it on a table top, set it on a stand, 
use it on a convenient counter area. 


= Plus — many more features such as: 
new rollerless crossovers 
new replenisher system 
new rack transport design 


Thisnew Pakorol-14X offers the precision 
processing and drying of X-rays that 

is SC @mportant to medical applications — 
andit does it fast, easily and with 

col sant top quality results: 


Bes. e ail, the new low cost puts the 
Pakore!-14X right into your budget 
anddeaves some left over for accessories 
like abe special floor stand and others. 


“your Pako Distributor about the 
new E5korol-14X, or contact Mr. David 
Ii =) at Pako Corporation 
for uper fast action. 


Pu aur 


X-RAY PRODUCTS 


: PAKO CORPORATION 
6300 Gison Memorial Hwy.. Minneapolis. Minn. 55440 





hen you start a revolution, you have to be »repared 
o go overboard on a number of things. Whem your 
evolution is in radiology, quality control is ome of 

e most important. * 
bo Profexray has initiated a new concept called 
SQUAD. It stands for Systems QUality Assurance 
Department. Its function is sort of a combina ion 
bmbudsman/troubleshooter, in-plant and in the field. 
QUAD is totally independent of any other 
lepartment or group in our factory or in the f eld. It 
akes action through its own voluntary spot-checks, 
br it can re-act to your inquiries. SQUAD's main 
unction is to drop in on our customers and check the 
unctional operation of their equipment (as ooposed to 
s idealized specs). 
Df course, you still benefit from some of the best 
bveryday quality control and field service in “he 
ndustry. SQUAD is a definitive plus that you get only 
rom Profexray. And it's free. 
Drop in on your Profexray representative, and get the 
Hetails on SQUAD. You'll find it a unique sys:em for 
‘checking the checkers.” 


And that might be just your cup of tea. 


LI PROFEXRAY 


itton _ Des Plaines. Illinois 60018 


itton technology: The 2nd American Revolution. 
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PATENT APPLIED FOR 


E-Z-EM’s practical answer to waste, spillage 
and mess. The Gl cup contains E-Z-PAQUE", 
a rapid transit barium formulation — passes 
through the small bowel in half the time. 


THE 45c CUP 


Fill Ready-to-use 











IT'S ECONOMICAL 


it costs no more to use the E- Z-EM GI Cup than to measure, pour and mix barium 


from a bulk container. We would be happy to supply you with free samples. in stock 
at your local dealer or contact: 


E-Z-EM “System of your choice" 


111 Swalm Street, Westbury, N.Y. 11590 (516) 333-8230 





If you need 50 precisely-timed exposures for a 
dynamic scintillation scan, this is your camera. 





The Nikon F 35mm single lens reflex with motor drive 
and 250-exposure back. The ideal tool for eynamic scans which 
require extremely precise timing of a sequence of exposures. 
Fires at rates up to four frames per second with high accuracy. This back 
can be loaded with up to 33 feet of B5mm Alm. 
For static scans, you can use the camera wi? standard film cartridges. 
You can pre-load only as much film as will ce required 
for an individual patient. So, with a little hel> from an automatic film 
processor, you can nave the results back beore 
the patient leaves the room! Quantities of cuplicate images can 
be made quickly and easily. 
The Nikon camera is often used with a standard 50mm f1.4 
Auto-Nikkor lens for recording cathode ray tube images, 
but special high-efficiency CRT-Nikkor lenses cre also available to fit. 
We would be happy to consult with you or the best lens 
and camera combinations for your applications. Please write: 
Nikon Inc./PTP Inc., Subsidiary of Ehrenreich Photo-Optical 
industries, Inc. Garden City, New York 11530. Clai 











The Motor-Driven Nikon F Ccomera 


PHILIPS 


® TM NV. Philips of Holland 





A 411 pound 
parallelogram you'll 
really appreciate 


A parallelogram is unique. Especially 
ene weighing in at 411 pounds. 


When it becomes part and parcel of a 

Philips Polytome— then you've really 

got something: 3,630 pounds of sophisticated 
precision for the most revealing 

tomographs, ever. 


The parallelogram is so perfect for 
tomography we almost suspect Euclid of 
having worked out the details just for us. 


Our Polytome produces tomographs 
with constant enlargement and uniform 
film blackening. The parallelogram with 
its fixed fulcrum maintains the ideal 
geometric relationship between X-ray 
tube and film plane. This, in accordance 
with the universally accepted 
Grossmann principle. 


Any other approach would be 
a compromise. 


Use the linear, circular, elliptical or 

startling 1 millimeter cuts of the hypocycloidal 
motion. All the principles 

engineered into the Polytome assure 

you of outstanding results. 


No matter how you slice it! 


For more information write to: Dept. T/M, 
710 Bridgeport Avenue, 
Shelton, Conn. 06484 


PHILIPS MEDICAL SYSTEMS, INC. 











^ Pho/Gamma... 


the camera of the future... 


can do more right now than any other 
scintillation camera in the world. 


Pho/Gamma can do more because 
we've taken the three most important 
qualities that make a scintillation 
camera great—sensitivity, 
unitormity, and high resoiution—and 
included an exclusive fourth: 


Clinical Versatility. 


Our Pho/Gamma System is available 
with a complete range of instruments 
to perform today's clinical procedures, 
and to facilitate the work of those who 
are making the future of medicine 
happen. Among these capability- 
expanders are: Various, specialized 
collimators which allow you to choose 
the optimum resolution and sensitivity 
you need for each study, because 

two or three collimators can not meet 
ihe exacting requirements of every 
Clinical application. 

The Tomocamera™ for imaging 
organs in 4 separate and variably 
selectable focal planes at one ime. 
An Anatomical Marker which 
electronically provides direct transfer 
of anatomical landmarks to all fim 
readouts and system accessories, and 
eliminates the need for cumbersome 
radioactive markers. A Clinical Data 
System (CDS-4096) to perform 
functional data manipulation and 
present the processed resulis as 
unambiguous, easily interpreted 
results for more accurate and faster 
interpretation. A Data-Store/ 
Playback System which allows you to 
digitally capture the scintillation 
events, play the results back at your 
convenience, study, step-by-step, the 
nuciide distribution in the organ, and 
interpret the study with information 
that might have been missed on the 


CM-2785 


initial scintiphoto study—and many 

nore features, including the Dtelly 
variable area of interest capanifity— 
all at ihe push of a button on ^ 
master console. 

Pho/Gamma, Everything encut it 
Sounds like 2002 A.D., but it’s here 
now for you to use. Contact your 
Searle Radiographics (formedly 
Nuclear-Chicago) Sales Eng aesr, or 
write to us for further informa: oa. 


SEARLE 


Searle Radiographics inc. 
(Formerly Nuclear-Chicago) 
Subsidiary of G. D. Searle & Co. 
2006 Nuclear Drive 

Dos Plaines, Hlinois 6 
Wiegerbryiniaan 75, 
Uithoorn, The Netherlands 
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As you may know 5y now, Profexray has recently introducec sev- 
eral new, third-generation concepts in radiology systems and 
equipment. TF re ere more to come. So many, that we expect 
C , genuine revolution in radiology. 

But revolutions arer"t worth having unless they produce a Better 
system. So we're E. pioneering an additional step in the manu- 
facture of radiological equipment. It's called SYSCO—for SYS- 
tems Check-Out. Its designed to unite all the colonies irr your 


new radiology installation. 
SYSCO's goal wil! Be to install your entire system twice—frst at 


our factory, and then at So the second time, «ou'll 
have a system thats been roved —for reliability hat's 
twice as strong. "Fe san 
obvious. And there will be 


Ask your Profexray “epresen 
next equipment purchase. It 
operational tranquility. 


[H prove 


Litton pes Plaines, be 50018 


Litton technology: 
American Revoluti 





Now-one radiopaque for 
only one procedure 


specifically designed for accurate 
well-tolerated retrograde cystourethrography 


Specifically packaged. 250 ml. in calibrated 
500 ml. bottle for dilution with sterile wate: or 
5 per cent dextrose solution. 

Complete in a single unit. For greater dilution 
capacity— calibrated bottle conveniently su ted 
to 1 to 1 dilution. For flexible dosage range— 
concentration is easily adjusted over a 
wider range. 





Well tolerated. No irritation or other undesir- 
able effects have been reported following its 
administration in clinical investigations.* 

*Data on file at Sterling- Winthrop Research Institute, 


the specific for retrograde cystourethrography 


new Hy paque-Cysto: 


brand of 


meglumine diatrizoate, USP 

















a logical addition to 
the expanding Hypaque* 
product line 


Hypaque-Cysto' 


brand of " 
meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organically-bound iodine per 
mi. tt is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine sait of 3,5-diacetamido-2.4.6-triiodo- 
benzoic acid (CisHs4I3 N30«). The viscosity is 1.94 cps at 
25* C. and 1.42 cps at 37? C. The pH is adjusted with hydro- 
chioric acid or meglumine solution. Hypaque-Cysto is clear 
and coloriess to pale yellow. it should be protected from 
strong light. The solution is relatively thermostable and may 
be autoclaved. Calcium disodium edetate 1:10,C00 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation cr other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 ml., 
and rarely, up to 600 mi. Capacity at birth is 20 to 50 mi., and 
increases about 400 per cent in the first year. In children 

3 to 5 years oid, bladder capacity is 150 to 180 ml. in 
children older than 8 years, it is in the low adult range. 

in disease, bladder capacity in adults may vary from 50 mi. in 
neurogenic “reflux” bladder to over 1000 mi. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 





Final Solution 








To Make Add Contains 
Steriie water 

Final Final or 5% dextrose 

conc. volume soiution lodine 
30 96 250 mi. _ 141 mg./ml. 
25 96 300 mi. 59 ml. 118 mg./ml. 
21.496 350 mi. 160 mi. 101 mg./ml. 
20 96 375 mi. 125 ml. 94 mg./mi. 
18.896 400 mi. 150 ml. 88 mg./ml. 
16.796 450 ml. 200 ml. 78 mg./mi. 
15 96 500 mt. 250 ml. 71 mg./mt. 





How Supplied: Calibrated 500 ml. dilution 
bottles containing 250 mi. Hypaque-Cysto; 
rubber stoppered, with inner remcv- 
able seal and screw neck. 
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Winthrop: 
Winthrop Laboratones 
New York N Y. 10016 


Winthrop... 
thecompany . 
that offers you 
a choice 


| 
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TWO HIGHLY 
ACCLAIMED 
THOF AS TITLES 


MAMMOERAPHY (2nd Ed.) by Robert L. Egan, 
Emory Ur. School of Medicine, Atlanta, Georgia. An 
excellent @ference work presenting a safe, simple, 
reproduci»e approach to mammography dependent 
on meticufus technique using low kilovoltage, high 
milllampe «ge and fine grain film which has proven 
itself acciaate to levels of ninety percent or more pre- 
operatively. 





A few of many topics detailed include: 
e jleche£ue 
* radiceraphic characteristics of cancer 
* appeccance of benign lesions of the breast 
* breas specimen radiography 


Reviewers ssy of the first edition: 
US... should be read by all radiologists contemplating the 
institution this study in their hospitals; if provides an ex- 
cellent reference for those already engaged in the work," — 


JOURNAL =F THE AMERICAN MEDICAL ASSOCIATION 


“. . . will andoubtedly become the standard reference on 
mommogra- y. '—SURGERY, GYNECOLOGY & OBSTETRICS 
H... will <= most useful to any radiologist concerned with 
breast roerf£zerograms,  —RADIOLOGY 


Truly an evaluable work. 72, 526 pp. (85 x 11), 
392 il, SE tcbles, $35.50 


XERORAC-IOGRAPHY OF THE BREAST by John N. 
Wolfe, Fsżzel Hospital, Detroit, Michigan. Foreword 
by Wendell G. Scott. Xeroradiography has given a 
new dimersion to mammography with better resolu- 
tion, more latitude and less exposure to the patient 
than route mammography. This book is written by 
the forem=st authority in the xeroradiography field. 
Topics coz=red in detail include: 


Ability > zerography to improve visualization of 
calc&zations and masses, by virtue of its edge 
enharzement 


Proceds es for those engaged in performing ex- 
amirziions, especially technologists and radiolo- 
gists. 


Physioclesy and anatomy of the xeromammograms 
expleening the proper technics ond current in- 
terpsation 


Discuss of the visual changes seen in diseases of 
the -east 


Thorough, zoncise and highly recommended. '72, 194 
pp. (844 « 11), 242 il. (92 in full color), $23.50 


CHASES C THOMAS * PUBLISHER 


221-327 East, Lawrence Avenue 
3"RINGFIELD © ILLINOIS è 62717 


New xOMane Products from Kodak. © 
A whole new approach | 
o improved image quality. 

orth considering. 


d * 
A UN 
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New total-contact cassettes. 
New screen and film combinations. 
New patient identification camera. 


With these new X-OMATIC Films 3nd Intensifying Screens, 
Kodak offers you three different and separate medical 
radiographic services. For general, extremity and high-speed 
radiography. And each radiographic service provides you 
with the excellent image detail you meed. 

Most important, the KODAK X-OMATIC Cassette virtually 
eliminates screen/film contact prob«ems. Its curved cover 
rolls out air for uniform screen/film 3ontact. Also, the 
cassette is lightweight, durable and handles easily. Has a 
special latch that opens with one hand for fast, convenient 
loading and unloading of film. 

The patient identification camere records vital data on the 
radiograph in one second...along with the time of exposure. 

And finally consider this: you dort need additional 
processing equipment for your X-CMATIC Products. You 
can use your present KODAK RP X-OMAT Processor to do 
the job. 

Kodak quality works for you beceuse we look at radi- 
ography from your point of view For further information 
about any of the Kodak radiographx products, consult 
your Kodak Technical Sales Represantative, or your 
x-ray products dealer. 


Eastman Kodak Company 
Radiography Markets Division, Roc»ester, N. Y 


Kodak quality. Its worth considering. 








“Cross-fogging” is a term commonly used to fogging entirely by alternate program-loading 


describe the increased film fogging which occurs of the film magazines. This technique gives 
in simultaneous biplane angiography die to the you up to 15 films in each plane at exposure 
fact that the film in each plane is hit by scattered rates up to 3 exp./sec. in each plane. Thanks 
radiation from two exposures. Cross-fcgging can to the long film compression time in the 

be reduced by using low KV, tight collimation, AOT-R changer, ample exposure times are 
good grids or air gap between object aad film. In available even though the changers have to 
addition, if you have a biplane SCHONANDER operate at 6 exp./sec. in order to give three 
AOT-R installation, you can eliminate cross- alternate film pairs per second. 


ewe 


Only cutfilm changers 
allow the above mentioned 
technique to be used for 
elimination of ‘“‘Cross-Fogging” 
without film waste— 
one good reason to choose 
SCHONANDER AOT-R cutfilm 
changers. Other reasons: 

* Dependable, improved film 
transport 


è High resolution without 
vacuum procedures 


+ Convenience—Proven quality— 
Economy 


We call our filmchangers "AOT-R'"— 
most radiologists in the J.S. call their filmchangers ... . "SCHONANDERS" 


"am am 


VASA elema-schonander, INS. 699 LIVELY BOULEVARD ELK GROVE VILLAGE, LLINOS 60007: (312) 593-6770 
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craniotome b E M E R A 


'" Examinations with or with- 


I. 


PRECISION SKULL UNIT 





















out Bucky 


Two angulations with 
Bucky grid alignment 


Remote controlled tome 
graphy (5. speeds and 
layer thicknesses) 


Simultaneous tomograp 
is possible 


A complete set of acces 
sories: bi-plane cassette) 
changer, light beam dia- 
phragm, set of localizers, 
lateral cassette-holder, de- 
vice for radiography of the 
mastoids and optic canal. 











SPRINT X 
125 


BILE BATTERY-OPERATED X-RAY UNIT 


mA at 125 Kv | 
l'ONOMY: 10,000 mAs 


=GRATED AND LOGIC 
CUITS EVEN FOR THE 
N POWER PART 


OF USE: 























pushbuttons only: kV-mAs with digital 
ading (kV adjustment from 55 to 125 kV 
d mAs adjustment from 1 to 300 mAs). 


l the electromagnetic brakes for X-Ray 
de centering are controlled by a single 
shbutton. This pushbutton also controls 
2 centering device with high intensity 
line lamp thus permitting its use in 
‘ongly lit rooms. 


btorized displacements by means of 
o motors controlled separately. 


— QUALITY OF RADIOGRAPHS: 


om EU ro 





W High focus-patient distance (maxi- 
mum focus-floor distance is 81"1/8). 


W Possibility of exposures in all inci- 
dences (double obliquity of the 
X-Ray beam). 
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Where the finest general usage film is required, 
use CURIX RP1...the standard of the world! 


Curix RPl is the new standard procedures. It combines fine grain, tude, balanced to produce cutstand 
speed, high contrast, 90-second med- high contrast, and exceptional lati- ing image integrity under c variety 


ica: x-ray film designed for optimum AGFA-GEVAERT œf radiographic and processing con- 


results in all general radiography — €—— à ditions. 


X-Ray, 400 Columbus Avenue, Valli 





OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
Elroy 
INC. 


35 years of integrity 


we purchase all brand and sizes of used xray 
film from anywhere in the United States ...and 
we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of tour 
shipment. 

our maximum market prices are gauged by the 
metais market and are adjusted continuous to 
reflect full value. 


we offer 12-month, cumulative incentive ?ay- 
ment Bonuses for consistent shipments of esed 
x-ray fiim. You reduce storage problems, sarn 
highest weight increment prices. 


write for—your computerized: up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give .. . Maximum 
Market Prices. 


DONALD McELROY, IBC. 
9573 william street 
rosemoni, illinois 60058 


Please send me COMPLAN TODAY, 





NEW...camma vue? 


VIAL SHIELD" 


For ?9"Tc-Sulphur 
Colloid Preparation 


* Permits heating and drawing of 39mTc-S 
colloid preparations (and similar 
solutions) without radiation expesure 
to technicians. 


* Radioactive cantents of vials and 
containers can be viewed, processed 
and dispensed without being removed 
from vial shield, 


e Reduces radiation level of 25 mCi 
of 99mTc to background. 






Made of lead with a lead-glass window through which 
the vial contents are always visible. Holes in the lead 
wall allow boiling water to circulate freely around the 
vial, heating the solution rapidly and uniformly. Liquid 
is withdrawn by syringe through an opening in the lid. 
Since the vial is never removed from the shield, all 
radiation exposure to personnel is minimal 

“US, Patent 3,873,411 


. For more details, ask for Bulletin 454-C 


ie NUCLEAR ASSOCIATES, INC. 


AJ" Subsidiary of RADIATION-MEDICAL PRODUCTS CORP. 
35 URBAN AVE. - WESTBURY, NY. 11590 - (516) 333.9344 


PHAROS 
“CURTAINED” 
ILLUMINATORS 


For Better Viewing 
PHOTOREPRO 


AUTOMATIC with push-button operated motor- 
ized curtains and stepless brightness con- 
trol. 

AUTOMATIC-HI the impressive new model with 
brightness increasec by 50%. 


* * * 


PHOTOREPRD with manually operated curtains, 
built-in footswitch controlled 42.000 Lumen 
Halogen Spotlight. High Light intensity 
(100 W.) of stepless adjustable Viewing Area. 
For General Inspection, Spot Viewing and 
Photoreproduction, 

* * * 


CLASSIC the manually operated standard model 
with 6-level or stepless brightness control. 
* * * 
HI-INTENSITY extra brightness (135 W.) 9-level 
or stepless light intensity control. 


FOR ADDITIONAL INFORMATION: 
Contact your X-ray Supply Company or 
PHAROS VIEWING EQUIPMENT. 


132 MYRTLE AVE., FORT LEE, NJ. 07024 
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establishes control. 








Litton 


Profexray presents a revclution- 
ary fluoroscopic table system 
with total remote control. 


Nobody else has anything like it. 


The new Program-6 system ets you 
work a complete gastro-fluor»scopic 
procedure without ever goirg back 
into the room. 


A six-cassette film magazine is 
loaded before the procedure —mixed 
sizes, 8 x 10, 10 x 12, or 11 x 14 film. 
Then, direct from the remote console, 
you handle all your prograrring—as 
well as table top movement; table tilt; 
collimation (automatic, for sgot film); 
complete automatic exposu-e con- 
trol; compression; fluoroscooic and 
spot-film timing; cassette s ze and 
mode selection; television monitors; 
intercom. The convenience s satis- 
fying. The time-savings zan be 
enormous. 

The basic Program-6 sys:em in- 
cludes a new, over-sized 9C/90 flu- 
oroscopic table with over-tF e-table 
tube; a cesium-iodide, dual-field 9" 
image intensifier with TV viewing; 
control console; a six-pulse, three- 
phase 800 MA generator. 


It's another part of the Profexray 
radiology revolution: equipment and 
concepts to completely overthrow 
an old order of doing things, end give 
you new standards of efficiency. 
Your Profexray representative is 
ready today to fill you in on 
Program-6. Contact him, and you'll 
put an improved radiology depart- 
ment under your control. 


PROFEXRAY 


Des Plaines, Illinois 60018 


Litton technology: 
The 2nd American 
Revolution. 


CAT. No. 712 


e 14"x 56" VIEWING AREA, 
READ 5~ 11" x 14°S 


© NYLON FILM GUDDES 


+ TILTING MOUNT 
ON MOBILE BASE 
AVAILABLE 


* FILMON REELS 
THE FAST, EASY WAY 


A new illuminator specially designed to read 14" wide 
films in tong lengths from reels. Units feature fluorescent 
lighting with five 11 x 14° areas and individual costrol 
of fight in each area. Film is pre-wound on a reel. 


The reel is inserted into the holder and the film threzded 
through nylon guides onto takeup reel. Turn the handie 
to move the film across the viewer from reel to reel. 


liluminator can be wall mounted or ordered with its 
own mobile base. 


Cat. No. 711: Iuminater with (2) two reels 664° W, 19" 
HQ 8S D x6 0 29 y sos $585.06 


Cat. No. 712: Iihuminstor & mobile base. Hase 38" H, 16" 
D. (illustrated) 2 . . n $812.06 


Cat. No. 713: Extra reel, $5.25 Ea. 


REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 
87-93 JAY STREET 


BROOKLYN, N.Y. 11201 
Telephone: 212-852-6900 


ONE OF THE MANY S$ & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 





I Wi Ba E 
X-RAY Dosemeter 





Transamerican offers a portable electrometer for 
radiological monitoring complete with a specially 
developed range of ionization chambers. The model 
37C measures dose, dose-rate, current, voltage and 
charge. Send for more information on this econom- 
ical but necessary instrument, 


NEW CATALOG Send for our new, free, 44 page 
catalog, X-Ray & Gamma Instruments & Accessories. 


öransamerican 


instrument corp. 


85 Kinderkamack Ad., Emerson, N. J. 07630, 201/265-8908 


NEW, LIGHTWEIGHT 
GAMMA VUE’ 


SYRINGE SHIELD’ 


For Technetium-99m 
(or any gamma emitter <140 keV) 


© 30% lighter than regular syringe shields. 
More comfortable and easier to use. 


» Reduces 99?mTc exposure by a factor of 200. 


* Accepts standard disposable syringes in 
2% to 3 cc and 5 to 6 cc sizes. 


High-density 


Disposable 
syringe 


*U.S. Patent 3,596,659 
For more details, ask for Bulletin 453-C 


» NUCLEAR ASSOCIATES, INC. 


Subsidiary of RADIATION-MEDICAL PRODUCTS CORP. 
35 URBAN AVE. - WESTBURY, N.Y. 11590 - (516) 333-9344 








When were you last 
on your Knees? 


THE CUSTOMER 
1$ ALWAY: 





Only Abbott's Graphic " Rectilinear Scanner team 
* offers a total service commitment. 


The Graphic scanner team is not one 
man who sells you an instrument and 
then forgets you. We provide the 
assistance of a radio-pharmaceutical 
representative, nuclear instrument 
consultant and field service engi- 
neer. They are ready to help even 
when everything is running 
smoothly. Our team is capable and 
willing to help you set-up a new de- 
partment. They can assist in licens- 
ing procedures, thorough training of 
technicians, including new diagnos- 
tic procedures and techniques. 

Graphic is a versatile and rugged 
instrument. But let's face it; even the 
best equipment eventually needs 
service. The speed and thorough- 
ness with which your supplier re- 
sponds is your most important 
consideration, 

Frankly, we don't expect too many 
calls telling us the Graphic is 
"down", The Graphic scanner is rug- 
ged and reliable. We even provide 
our normal warranty for mobile use. 
It's not one of those complex units 
that spends more time with a service 


engineer than it spends wih your 
patients. You handle more »atients— 
in less time with the easy-to-»perate 
Graphic scanner. 

What's more, our team c? spec- 
ialists will thoroughly tra your 
personnel. This thorough training 
can only be obtained from ñe first 
and only full-line supplier of nuclear 
instruments and radio-pharmaceu- 
ticals. 


To find out more, just send in the 
coupon below. For fast results, call 
Abbott Nuclear Instruments at 312- 


688-8354. 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 
World's Leading Supplier 
of Radio-Pharmaceuti 
Representative to 







«e GmbH. Abr 
Germany. Postfach 1245 




















Please send to D572 Abbott Park, North Chicago, III. 60064 


a i 
a I'm thinking aboutexpanding or adding a nuclear medi- [| 
i cine department. ?lease send more information on the a 
1 easy-to-operate Graphic rectilinear scanner. L| 
i i 
i Name. . = Title $ [| 
1 Hospital - ETT 3 1 
H Address — = H 
- City — State Zip : 
a Phong... i [| 
[| [| 
L H 
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Toshiba 
introduces 
six new 


8 4-MeY linear 
“accelerators. 


They're all our LMR-4. You've never seen versatility like this. 

It's available in 6 basic configurations. We'll stack it against any 
other 4-MeV unit on the market. And we can offer you three features 
you can get with any other unit. 

The LMR-4 is available with a monoblock or multi-leaf collimator. 
Only Toshiba makes a multi-leaf. 

Two different focal lengths are offered, 80 cm and 100 cm. The 
100 cm feature is exclusive with Toshiba. 

And you can choose from two different patient treatment couches, 
pedestal or ram style. The ram style is exclusive with Toshiba. 

The LMR-4 is another innovation in the broadest line of radiation 
therapy equipment in the world. Whatever your entire radiation 
department's needs, there's a Toshiba solution, backed by the 
industry's premier engineering and research staffs. 

Contact your representative from the Profexray Division of Litton 
Industries now for the details on this single-source capability, and 
especially about the remarkable LMR-4 Linear Accelerator. 

It beats the competition 
Six ways 
to breakfast. Soshiba 


TOSHIBA INTERNATIONAL CORR 


Here's the best way to organize 
your spot films for display and 
filing —with Radx spot film 
holders. They're available in 

70, 90 and 105mm sizes, perfectly 
transparent and easy to handle. 
So forget fingerprints and 
misfiling and spot film confusion. 
Get Radx spot film holders by the 
carton or case. Send the coupon 
for prices and samples, or phone 
(713) 468-9628. 
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CL Clee 


P.O. Box 19164, Houston, Texas 77024 


Send samples and prices of: CL 70mm 
G 90mm 
£j 105mm 

Name — cuc t Sa e em Leder tUe ee E. 
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Clean bowel means clear picture. X-PREP Liquid - 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 


the nursing staff at the hospital. 
"References available on request. 


-PREP Liquid 


(standardized extract of senna fruit 












Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


RIGHT 1973, GRAY PHARMACEUTICAL CO. NORWALK, CONN, 06856 Bé374 124473 





New Hunt 


D-73 Chemistry 
is a stickler for detai 


If you want all the diagnostic information 
your film has to offer you want new Hunt 
HD-73 Chemistry. it virtually eliminates haze 
from 90-second automatically processed 
radiographs. 

The image detail is sharper, clearer— 
making more information available to the 





domestic and foreign-made films. 

Hunt HD-73 offers another innovative 
advantage — it is the first chemistry to employ 
atwo-part A G B developer Since Part C is 
eliminated, carton size is smaller and 
hondiing is easier. 

Hunt provides more than the finest in 


eye. (And with for less haze and fog to see 
"through: there's far less eyestrain after o 
long day of reading films.) 

Now take a close look at the characteristic 
curve. Hunt HD-73 Chemistry gives more tce 
information than conventional developers. 
And a more gradually sloping shoulder 
curve for greater detail. 

Hunt HD-73 Chemistry achieves results in 
90-second processing that are equal to or 
better than those produced by conventionci 
processing or double capacity processing 
systems. 

With high-speed. latitude or par-speed 
films, you get sharply improved image 
response. Plus a much wider range in 
exposure, because HD-73 is not a high 


contrast chemistry. It will process radiograchs 


with maximum diagnostic information — 
achieving impressive clarity with all major 


Imaging Specialists in Photographic and Platemaking and Reprographic Chemical Systems 


PHILIP A. HUNT CHEMICAL CORPORATION 


PALISADES PARK, NEW JERSEY + PHILIP A HUNT COMPANY (CANADA) LTD. TORONTO 


processing chemistry. You can also depend 
on Hunt for service and technical assistance 
when you need it. 

For a more detailed picture. contact your 
Hunt Representative at any of the 21 Hunt 
branches and sales offices throughout North 
America. 


Typical characteristic curve 
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a Aleh ARAN i d 
ise CURIX RP1L...the standard p^ the world! 


‘urix RPIL is the new medium crisp image brilliance of Curix ditions. RPIL spans the gap be- 
eed, extended latitude, 90-second — RPIL is your assurance of optimum tween general purpose films and 
iedical x-ray film designed to re- results under a wide variety of con- special wide latitude emulsions, pro- 


àl the most subtle image varia- AGFA-G I E. ducing exceptional diagnostic results 


ons in all Kv ranges. The clean, in every case. 


AGFA-GEVAERT 


RONTGEN sf. 


A Division of IPCC Hospital Supply Corporation 
Low X-Ray, 400 Columbus Avenue, Valhalla, N.Y. 10595 (914)769-5900 








Picker's business philosophy is simple: Total commitment to better 
diagnostic visualization and radiation therapy. Picker is a pioneer, 

an innovator and a major producer of state-of+the-art systems used 

in diagnostic x-ray, therapy, nuclear medicine, and ultrasound. 

Picker also provides most of the supplies and accessories needed 

to operate these departments. And Picker backs its efforts with 

the largest medical technical-service organization in the field. 

Picker marches to a different beat because serving your profession _ P 


is our oñly Dupinpas. 





Special-Purpose Rooms 


Vast experience in virtually all phases of the x-ray discipline 
has given Picker a synergistic know-how that enables us to 
serve the most demanding requirements in diagnostic special 
procedures. Picker's scphisticated designs result in greatest 
flexibility in adapting to caseload profiles . . . maximum efficienc 
for patient throughput . . . boost utilization of both space 

and facilities. 


Special-Purpose Room. Photo courtesy 
Radiology Department, Holy Family Special-Purpose Room. Photo courtesy 
Hospital, Spokane, Washington. Pontiac General Hospital, Pontiac, Michigan 






Cardiology Laboratory. Photo courtesy Special-Purpose Room. P 


c hoto courtesy 
Radiology Department, University Hospital Pontiac General Hospital, Pontiac, Michigan. 
of Jacksonville, Jacksonville, Florida 





Radiographic & Fluoroscopic Rooms 


Picker carries the philosophy of the fully integrated diagnostic system 
almost to its ultimate degree in Radiographic & Fluoroscopic Rooms. 

n TV fluoroscopy, the entire process—ir cluding patient positioning, 
orogramming, phototiming, etc.—is precisely controlled and monitored. 
This enables the radiologist to obtain desired diagnostic data on film 
the first time so as to minimize unnecessery retakes. 





General Radiographic Room contains Galaxy table, 


Remotely-Controlled R&F Room contains Picker Epic Horizontal/ Vertical Tomographic attachment, 
remotely operated diagnostic x-ray system. Photo 800 mA generator, ceiling tube mount, Collimatic 
courtesy Radiology Dept., El Camino Hospital, collimator. Photo courtesy Jackson Memorial Hospital, 


Mountain View, California. Miami, Florida. 






General Radiographic (Bat Man) Room contains Radiographic/Fluoroscopic Room with Galaxy x-ray 

ilting radiographic table with manually adjustable table, spot film device, image intensifier, ceiling tube 

»ollimator, illuminated ceiling tube mount, 300 mA mount, 500 mA generator. Photo courtesy Port Huron 
n X é (Ae Ab ot FA uis Unenital (3eneral Hncnital Part Huran Michinan 
















Mammography 


The Picker Mammorex® is a completely coordinated breast 
radiographic system — the first specialized mammography 
unit that consistently shows the entire breast, from nipple back 
be rib cage. Because Mammorex shows the complete 
(eyery desired position, it significantly increases the 
po ity of S&eipng even the smallest microcalcifications. 
- Superb image quality ammorex is a function of the latest 
state-of-the-art x-ray tube, é89egially designed for 
‘mammography, combined with th aigue Mammorex breast 
ompressor. Since Mammorex is ^8 system that 
pletely moves around the patient, exe ime 
ignificantly decreased. | 4 




























Mammorex is the first such Only when the chest wall is Malenancy shows no Mammorex yields high 
specialized system that shows visible can one be sure geographic preference; contrast even in the case of 
the entire breast all the way that all of the breast is on lesions proximal to the chest the dense young breast. 

a SP Abc: d e 
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Cassetteless Radiography 


Picker is the unquestioned leader in cassetteless radiography, 
having introduced the cassetteless concept several years ago 
with the Automatic Chestfilmer. Today, a typical cassetteless 
installation might include Chestfilmer with/without Rapido®, 
Rap-X"" film transport system, and Diplomat™ processor(s) to 
serve the two radiographic units. This equipment can service an 
estimated 70% of the needs of the average busy Radiology 
Department, and can do it at lower cost through faster patient 
throughput and maximum utilization of space and facilities. With sa 
cassetteless radiography, diagnostic images are of superb quality 

. . . free from artifacts caused by dirty, hard-to-handle cassettes. 








Complete Cassetteless Radiography room contains automat:c Chestfilmer and Rapido, both integrated with and feeding into 
automatic processor via Rap-X film transport system. A single generator with phototimer provides power to both rooms. 
Photos courtesy St. Mary's Hospital, Lewiston, Maine. 








Ultrasound 


Ultrasound approaches the ideal as a diagnostic tool in that 

it is noninvasive, nomtraumatic, and nondestructive at normal 
diagnostic levels. Significant among its advantages is the abila 
of ultrasound to permit visualization of soft-tissue structures 
that cannot be seer well, or even at all, with radiography. 
Improved diagnosti procedures have been developed utilizin: 
ultrasound in conjunction with x-ray and nuclear studies. 


Ultrasound is finding widespread uses in cardiology, in 
hepatic and renal disease diagnoses, and in cerebral studies 
of various types. Perhaps the most significant use of 
ultrasound is in gynecology and obstetrics since it avoids 
ionizing radiation cf the pregnant uterus. Picker Echoview™ 
systems, including the new Echoview X cardiac unit, are 
the world's best known and most universally used apparatus 
for imaging with u-trasound. 





i 


Echoview VI Laminograph Demg used in OB/GYN application. 





icker has pioneered many of the most important developments 
n nuclear diagnostic equipment. One of the most significant 
s the new Dyna™ Camera 2C, an Anger-type camera with a 
'adically new detector that provides the finest diagnostic gamma 
mages ever produced by a scintillation camera. In combination 
with the Picker Omniview™ moving patient table, it can 
»roduce whole-body, minified images in as little as 10 

inutes. And Dyna Camera 2C is adaptable to 
»xisting scintillation cameras for use with Picker's 
somputerized Image Enhancement System for 

niformity correction, background suppression, 

nd contrast enhancement. Exclusive features 

f the Picker Dyna Camera 2C include 

esolution greater than 3/16 inch . . . better 
linearity... greater uniformity over the 

ntire 11.8 inch field of view for clearer 

iagnostic images. 








The Picker Magna® Seanners in use today throughout the 
world probably outnumber all other gamma-imaging devices 
combined. The new Magna Scanner, and dual Magna 
Scanner provide virtually automated scan setups, including 
highest quality color scans. Productivity is high because 

the instrument gives consistent scans with minimal retakes. 





Ha 
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Magna Scanner 500D using lO-degree caudal technic. Photo courtesy Los Angeies 
County Harbor General Hospit:l, Torrance, California. 





Technetium 99” 








Left Lateral Brain 
Image from Dyna 
Camera 2C (5096 
reduction) 








Pos:ericr kidney scan: Dose 300 wCi 197 Hg; line spacing 
2 mm; scanning speed 250 cm / min. Impression — Pcssible 
cysts in both kidneys. 


Radiation Therapy 


Using diagnostic x-rays, Picker’s TherX™ 
simulator pinpoints tumors, confirms entry and 
exit ports, and verifies beam coverage at every 
phase of the treatment to maintain the vital 
radiation beam/patient relationship. Th2rX is 
also invaluable as a teaching tool, or in aiding 
the radiotherapist in deyeloping radiation 
treatment parameters. 





Picker's credentials in radiation therepy Therapy Simulator Room contains iners 300 mA- 
g calix imaging system with isocentric 

extend from Cobalt-60 capsule manufacture to di tic stretcher. Photo courtesy Manitoba 
designing and producing the new C9 and V9 Teese oaa ie ed Foundahon, 
therapy units. These are a fourth-generation ; 
technological advance in cobalt radiation- 
therapy equipment. The C9 unit, featur ng 
wide-ranging capability in moving-beara 
techniques, also has unprecedented isocentric 
accuracy, and enormous flexibility for sstting 
up accurate, multiple-fixed-beam therapy. The 
Picker V9 vertical unit offers a full comolement 
of technical advantages identical to the C9 
rotational unit. Safety is paramount in all 
Picker designs and both units incorporete 
triple-safeguard systems for source security. 
















.Therapy Room with Picker C9 Cobalt-60 unit. Photo Therapy Simulator Room as seen from control booth. 
courtesy Radioalaay Nenartment Georae W. Hubhard Hosr: tal Photo courtesv Manitoba Cancer Treatment and 


Other reasons to buy from Picker... 


Now that you've seen some of Picker’s diagnostic visualization 
and radiation therapy equipment in actual hospital applications, 
look at other aspects of Picker’s working corporate philosophy. 
For example, our Film Systems and Supplies organ zation 

stocks over 3000 individual items to keep your Radiclogy 
Department operating smoothly, efficiently and eccmomically. 

(A complimentary copy of the Picker catalog is available to 

you on request to your Picker representative.) And to close the 
circle of total commitment to the medical profession. Picker 
maintains the largest technical sales/service organ zation in the 
industry numbering over 1000 strong. 
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Providing images for health 


PICKER 


ONE OF THE C.I.T. COMPANIES 
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A unique improvement in intracavitary 
radiation therapy now offers important 
benefits not available previously to you, 
your staff and your patients. 


It's called the Micnap* Intracavitary After- 
loading Brachytherapy System, and it uses 
sub-miniature !??Cs sources which require 
only 10% of the volume of their radium 
equivalents. 


MICRADTM miniaturization has led to several 
major improvements in uterine therapy. It 
permitted the development of the Simon 
Afterloading Heyman Applicator for treat- 
ing endometrial cancer, with the following 
benefits : 





* Decreased radiation exposure to the ther- 
apist during source insertion. 


* Complete elimination of all exposure to 
medical personnel in the OR, recovery room Products for 
and x-ray department. 


* Greater source positioning accuracy than 
ever before. 





è Fewer procedures requiring anesthesia. 


] Brachytherapy 

MIcRAD has also led to the creation of after- 
loading applicators which can be inserted MICRAD Sources 
through the cervix without dilation or gen- oe Ha Absa 
WS ai ube and Point Sources 
eral anesthesia. "Microcurie" Afterloading Sources 
; Bladder Afterloadin licators 
Send for the full story of simpler and safer Interstitial eit oe 
137Cs radiotherapy. Intracavitary Gamma Probe (3mm D.) 


. . - Patient Radiation Monitor 
Simply write for MICRAD Brochure 85-C. Bedside Shields and Work Stations 
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and us. 


The guy with his foot in your door isn’t going to break his 
back for you. 

He's got your x-ray business sewed up. 

But we don't, so to prove to you how good ll*ord is, 
our Ilford Man has to be better than anybody else. 

And he is. He's better trained, more technically 
competent and more dedicated to service. Real service. 
Not “lip service.” 

He'll come in and get right down to it. He'll go over 
your system with a fine tooth comb, suggesting improve- 
ments, if needed. Making them, if you like. Maybe 
suggesting Ilford products, maybe not. And if he coes, you 
can be sure he'll havea good reason for changing or adding 
them. 

IIford's 6-point quality control package includes 
x-ray film for automatic and manual processing, atensi- 
fying screens and chemicals. Also densitometers and 
quality control test strips. Most important of all, itincludes 
the Ilford Man. 

He might not be as bigas those big guys, but he's 
better for it. 

Call your Ilford Man today. Or write Ilford Inc., West 
70 Century Road, Paramus, N.J. 07652. 


Se ILFORD INC. AN 


A CIBA-GEIGY CO. 








Pyne X-Ray proudly introduces 
the newest member of the family tree 







INTENSIFYING SCREENS 


Pyne X-Ray Corporation is proud to present another U.S. "first": 
Kyokko X-Ray Intensifying Screens, produced by Dai Nippon 
Toryo Co., Ltd., known throughout the world as the leading producer 


of high qua ity luminescent materials. 


Kyokko has solved the problem of attaining high speed without 
compromise to superior resolution. High speed and medium speed 


screens aveilable. 


For more information write or call: 


PYNE -RAY CORPORATION 


NEW YORK CHICAGO 

121 Spencer Place 439-47 East Illinois St. 
Mamaroneck, New York 10543 Chicago, Illinois 60511 
1914) 698-7300 1312) 321-9256 


LOS ANGELES 
3637 San Fernando Road 
Glendale. California 91204 
(213) 240-0280 
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ficgeing entirely by alternate program-loading 
o! the film magazines. This technique gives 


“Cross-fogging” is a term commonly used to 
describe the increased film fogging which occurs 









in simultaneous biplane angiography due to the yeusup to 15 films in each plane at exposure 
fact that the film in each plane is hit by scattered rates up to 3 exp./sec. in each piane. Thanks 
radiation from two exposures. Cross-fogging can tc the long film compression time in the 

be reduced by using low kV, tight collimation, AOT-RH changer, ample exposure times are 
good grids or air gap between object and film. In avai able even though the changers have to 
addition, if you have a biplane SCHONANDER osezate at 6 exp./sec. in order to give three 
AOT-R installation, you can eliminate cross- attemnate film pairs per second. 


Only cutfilm changers 
allow the above mentioned 
technique to be used for 
elimination of "Cross-Fogging" 
without film waste— 
one good reason to choose 
SCHONANDER AOT-R cutfilm 
changers. Other reasons: 
Dependable, improved tilm 

transport 


e High resolution without 
vacuum procedures 


e Convenience—Proven quality— 
Economy 





We call our filmchangers "AOT-R'— 
most radiologists in the U.S. call their üilmchangers . . . "SCHONANDERS" 


Pam am 
NEN, . 


lema-schonander, INC. 699 LIVELY BOULEVARD - ELK GROVE VILLAGE, ILLINOIS 60007 - (312) 593-6:70 
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Mobile Image 
Intensifier System 


With improved image 
quality and handling ease 


Amobile image intensifier used in 

the operating room, should always be a 
welcome assistant but never an intrusio 
This is indeed the case with the Philips 
BV21, which has been designed to do its 
job quietly, quickly and unobtrusively. 


Draping is accomplished simply and 

the x-ray tube can be positioned outside 
ofthe sterile field, while still retaining 
mere than enough travel to scan the are 
of interest with little or no fuss. 


The BV21 was designed by engineers 
who are well aware that the height of a 
surgical table is adjustable over a wide 
ramge and so, therefore, is the height 
ef the BV21. 


Emhanced image quality is indeed 
impressive and will be appreciated for él 
procedures, including hip pinnings, 
pacemaker implantations and foreign 
body location. 


For more information write to: Dept. T7 
710 Bridgeport Avenue, 








CHESTOMAT’ SYSTEMS 


Maximize diagnostic chest work efficiency. 

Eliminate your costly cassette system. Now 

you can do it easily through the latest advances 

in automated film changer technology. Katum 
CHESTOMAT Systems. Extremely fast. Highly reliable. 
Easy to operate. Rugged high quality construction. 
Film magazines hold up te 125 sheets of 

14” x 17” film. Unique straight-line transfer 

system minimizes film jams and fiim artifacts . . . 
and significantly increases screen life. 
Exceptionally positive screen contact at all 

points assures consistent higa quality radio- 

graphs. And phototiming eliminases procedures 
guesswork and consistently provides optimum 
definition and contrast for PA and lateral exposures. 


CHESTOMAT 100 SYSTEMS ... The most 

compact film changer for routine thoracic 

X-Ray examinations. Film traves from loading 

magazine into exposure field, and after 

exposure, is automatically transported into a 
ls H 4 H 
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CHESTOMAT 200 SYSTEMS ... incorporate 
key features of CHESTOMAT 100 Systems 
and are uniquely designed to provide direct 
coupling to a variety of automatic X-Ray film 
processors. Or start inexpensively with the 
optional direct receiving magazine and move 
up to a processor later. Because the 

200 Systems were specifically designed 

{no “add-on” engineering) for use with a film 
processor, they require only about 50% of the 
space required by comparable competitive 
installations. Choice of processor location, 
Less cost. Automatic stereo. Coordinated 
tube stands. Positive film identification. 
These and many other unique features are 
causing a rapidly increasing number of 


Radiology Departments to choose CHESTOMAT. 


Radiologists find that the reliable Katum 
CHESTOMAT Systems eliminate confusion, 
speed handling of their work load, and save 





The newest, most advanced head stand availablete the Radiology Department: 
Finally, you have an alternative! Engineered for simplic£y. speed and versatility of operation. 
Hidden power cables provide modern styling and allow tse Technologist to work unobstructed. 
Stereo without grid line cutoff in both horizontal ane vertical modes. Electrically - 
safety inter-locked coning to film size. Positive posi&ian locking. Removable full view 
see-through table features reciprocating grid. Quick select. independent or jointly controlled table 
and tube arm motion. Precise, replicable positio Key features designed 
with heavy workloads in mind. The REGION—X 40. Modern, compact, easy to operate. ` 
incorporating ideas from the field — from Radiologists echnologists who knew what they 
needed and wanted in an advanced state-of-the-art stane: for routine skull and small parts 
radiography. Truly an unparalleled systen or the Seventies. 1 


KATUM. Speeding your procedures. Easing your workload. Eliminating confusion in your 
Department. And saving you money with every exposure. Write or phone Katum Marketing for 
details on the Region —X 40. Katum Corporation. 805 So incoln Street, Longmont, Colorado 

80501. Telephone 303/7 I PE 
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Wy lgGrder 
/ to form a more 
| perfect union. 


As you may know by now, Profexray has recently introduced sev- 
eral new, third-generation concepts in radiology systems and 
equipment. There ‘ere more to come. So many, that we expect 
them to produce a genuine revolution in radiology. 


But revolutions arer 'Eworth having unless they produce a better 
system. So we're also-pioneering an additional step in the manu- 
facture of radiological equipment. It's called SYSCO—for S~S- 
tems Check-Out. Its designed to unite all the colonies in your 
new radiology installation. 


SYSCO's goal will be to install your entire system twice —fir& at 
our factory, and then at your site. So the second time, ycu'll 
have a system tha?s-been doubly proved—for reliability that's 
twice as strong. The savings e and trouble for you are 
obvious. And there wii! be no charge. 


Ask your Profexray "epresent 
next equipment purchase. It jus 
operational tranquility. iG 
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THOMAS TITLES FOR 
THE DISCERNING RADIOLOGIST 
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ANATOMICO--ROENTGENOGRAPHIC 
STUDIES OF THE SPINE (2nd Pig.) 


By LEE A. HADLEY, Syracuse, New York. An authoritative new title coordinating over nine 
hundred roentgenographic images with actual anatomical conditions in an atlas that will be 
indispensable to neurologist, neurosurgecn, orthopedist, and osteopath. '73, 560 pp. (6 3/4 x 9 
3/4), 644 il., $26.00 


BASIC NUCLEAR PHYSICS FOR MEDICAL PERSONNEL 


By HERBERT L. JACKSON, Univ. of Iowa, Iowa City. A monograph of value not only to the 
student but also to the practicing professional, this monograph presents concepts descriptively, 
keeping mathematical content to a minimum. ’73, 164 pp., 35 il, 2 tables, $9.50 


MAJOR PROBLEMS IN CHILDHOOD CANCER 


Edited by CARL POCHEDLY, Nassau County Medical Center, East Meadow, Long Island, New 
York, and THOMAS F, NECHELES, Tuf:s Univ. School of Medicine, Boston. Foreword by Sydney 
S. Gellis. (11 Contributors) A clinical monograph whose contents have been meticulously selected 
to meet the needs of the physician in practice. *73, 312 pp., 90 il., 16 tables, $11.75 


THE FUNDAMENTALS OF X-RAY AND 
RADIUM PHYSICS (5th Ed., 2nd. Ptg.) 


By JOSEPH SELMAN, Univ. of Texas, Tyler. A thoroughly revised and enlarged edition of a tested 
and time-proven classic in the field, *73, 552 pp., 306 il., 16 tables, $12.95 


COMPLICATIONS OF DIAGNOSTIC RADIOLOGY 


By JOHN F. WEIGEN, Palo Alto Medical Clinic, California, and SYDNEY F. THOMAS, Chico, 
California. An important monograph reviewing the physiologic and pathologic actions of organic 
iodides and considering the complications of specific examinations. A thoroughly documented and 
supported resource text of great practical value, "73, 576 pp., 81 ìl., 53 tables, $25.75 


Please send me the following books on ten days free inspection approval. (In U.S. and Canada only.) 
I will send my remittance for those books | intend to keep within thirty days. 


author’s last name m first name. book title n 





author’s last name first name book title -aia 











My name OCT we À— —!de(— — € 
department address 
city state zip 
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CHARLES C THOMAS + PUBLISHER — ,,4127 East a SPRINGFIELD * ILLINOIS 


Your film processing system should be 
developing a lot more than just film. 










Like money. You could be developing savings 
in equipment and chemical costs that make your 
darkroom picture a lot more dramatic than it is 
now. With a Profexray Independent Il system. 


Like efficiency. Our new Independent Il 
automatic film processor will handle upto325 V 
films per hour in mixed sizes from 4” x 5” through 
17" x 36” — even roll film up to 17” wide. Heavy- 
duty straight gear drive. Self-priming replenisher _ 
pumps. And it uses less water than any other den 
processor on the market. i qp 


Like excellence. Crisp, clean, absolutely f 
consistent films day after day, year after year. ^ — 
From a rugged, proved processor that costs 

about half of what you'll pay for some others. 
integrated, easy-to-load chemistry makes every 
result predictable, every film consistent. 

We don't just manufacture film processors. We 
manufacture results. Isn't that really what you 
want from your processing system? Your Profexray 
representative is waiting to give it to you. 


[H PROFEXRAY 
Litton Des: 5 inos 60018 


Litton Technology: The Second American Revolution 








Clinac 18. 


The new keystone for 
a radiation therapy center. 


Vasians new Clinac 18 medical linear 
accelerator offers a unique combina- 
tior of photon and electron beams 
ing compact machine ata — X 
corapact price. The 10 MV 

phcton beam output of up to 
SOC rad/min at a meter assures 
shert treatment times while the wide 
eleetron energy range satisfies a 
broad variety of treatment require- 
meats. 


Select Optimum Modality 

for Zach Patient 

The Clinac 18 electron mode offers 
a caoice of 6, 9, 12, 15 or 18 MeV 
(average energy incident on the scat- 
tering foil) with field sizes of 4 x 4 cm 
to 25 x 25 cm at 100 cm. A simple 
pusa button mode change provides a 
flatsened 10 MV photon beam at dose 
rates up to 500 rads/min at 1 meter 
with field sizes from 0 x 0 em to 35 x 
35 em. In the arc therapy mode the 
Clinac 18 delivers preset doses vari- 
able from 0.5 to 5.0 rads/degree. 


Maximum Utility and Safety 

Varan has designed the Clinac 18 to 
accommodate the intensive treat- 
meet schedule requirements of most 
radation therapy centers. The Clinac 
18 is simple to operate. The 100 cm 
isocentric mounting and Varians ver- 
satie treatment couch facilitate ac- 
curate patient setup. Safety features 
on the control console include push 












energies, modality and ener: 

verification, and dual dosimetry are 

among the many features of the Clinac 18 «onsole. 
button interrogation circuitry and a 
dual dosimetry system to assure the 
integrity of dose measurements. Fur- 
ther. the Clinac 18 is compatible with 
Varians record and verify system, 
CART-D. This system ailows the 
therapist freedom to initiate sophis- 
ticated treatment procedures with 
confidence that they can be accu- 
rately and swiftly implemerted. 


Nominal Room Size 

For all its power the Clinac 18 is nota 
big machine. The recommended 
room size of 20 x 20 x F is only slight- 
ly larger than that required by Varians 
Clinac 4 or the average rotational co- 
balt machine. 


Immediate Product Acceptance 

Because of the clear advantages of 
the Clinac 18, twelve radiotherapy 
centers have already ordered the ma- 
chine. This immediate acceptance 
means that Clinac 18 users will be 
able to benefit from the exchange of 
application data with a large number 
of other institutions. Advanced pro- 
duction line manufacturing tech- 
niques and test procedures:similar to 


those employed on the wicely usec 
Varian Clinac 4, are desigred to in 
ésure uniformity of machine 
characteristics. 


World Wide Service 

y Varian is the leading medica 
accelerator manufacturer world 
f wide. The Clinac 18 is backed b: 
the most efficient medical änear ac 
celerator service support grcup in the 
world. Service is one of our best rec 
ommendations and we invi € you t 
ask for Varian’s customer list anc 
check our credentials. 


Write us. 

For abrochure and other informatio: 
on the Clinac 18, write Varien Radiz 
tion Division, 611 Hansen Way, Pal 
Alto. California 94302; teephone 
415/493-4000. In Europe, Steinhat 
serstrasse, 6300 Zug. Switzerland 
Russell House, Molesey Read, Wa 
ton-on-Thames, Surrey, England. I 
South America, Alameda Lorenz 
1834 ZC 5 Cerqueira Cesar, Sa 
Paulo— SP— Brazil. 
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Nuclear-Chicago proudly announces its new signs 

of growth: Searle Analytic and Searle Radiographics. 
For seven years we have had two separate sales 
organizations; now we have two separate companies. 
Together, they share the work and responsibilities 

of the former Nuclear-Chicago. They continue our 
world-wide reputation as the foremost name in 
nuclear medicine, And they bring the future of 
medical technology even closer. As our new names 
suggest, Searle Analytic and Searle Radiographics 


concentrate all our expertise on two major fields... 


We've given both fields many outstanding products 
to work with. Like our analytic line of lsocap™ and: 


Mark © Liquid Scintiliation Systems, Automatic 


Gamma Counting Systems, and complete Radioassay 
Data Systems (now under Searle Analytic) for the- 
- researcher and clinician. And our Pho/Gamma®, - 


.. Searle Sales and Service Offices in Major Citie 
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Pho/Dot*, and Clincom™ Data System (now 
under Searle Radiographics) for the physician 
performing gamma imaging. They're today's 
bench mark systems for tomorrow's specialized 
needs. And they're the solid groundwork for our 
companies' growth to meet your new demands. 


And just as at Nuclear-Chicago, every serviceman 
appreciates the importance of your work —and 
realizes how vital it makes his. Our total service 
organization will continue to dedicate their 

combined expertise and knowledge to both 

Searle Analytic and Searle Radiographics customers. 


So watch us grow. We've been productive in your ` 
field for 27 years. Now that we've made- ; 
two names for ourselves, we'll serve you 


~~ better than ever. 
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THE EAR, THE SURGEON ANI) THE RADIOLOGIST 
HICKEY LECTURE, »73* 


By GUY D. POTTER, NED. 


NEW YORK, NEW 


"AM deeply honored to be chosen to give the 

Thirty-seventh Hickey Memorial Lecture. 
l am also grateful for this opportunity to 
review the life of an individual whose profes- 
sional accomplishments, teaching abilities, 
and general life style make me proud to be a 
radiologist. 

It is significant that Dr. Hickey began his 
career as an otolaryngologist. Perhaps we 
should consider that in talking of the ear to- 
night, we are completing the circle. 

Many previous speakers on Dr. Hickey's 
life have emphasized his background in 
pathology. 

Tonight I would like to emphasize another 
aspect of his career~-his surgical training. 
Because the radiologist can be considered as 
a physicians physician, we must be con- 
cerned not only with the pathologic entities 
that might be demonstrated on the roentgeno- 
grams, we must also keep in mind the fact 
that the referring physician must treat this 
patient. Many times there are findings on the 
Alms not related to the pathologic condition, 
but of importance for evaluation for surgery 

* Pp 


Radiological Society, Detroit, Michigan, March 1, 1973. 
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and med-caí treatment. Thus the radiologist 
who 1s familiar with the problems that the 
surgeon may face in treating a given patho- 
logic conaition can be of greater value to the 
referring physician. 


In every roentgenographic mastoid ex- 
aminatian, the surgeon is interested in the 
following structures: 

1. The extent of pneumatization of the 
mastoid, 

If the mastoid is sparsely pneumatized 
and sclerotic, there will be more drilling 
required to enter the mastoid cavity than 
if the mastoid is well pneumatized. When 
the masid is extensively pneumatized 
with ar cells extending anteriorly into the 
root of te zygomatic process, the surgeon 
can be ferewarned that if the air cells do 
contain cosease, the disease may extend as 
far anter orlv as the root of the zygomatic 
process. 

2. The position of the anterior wall of 
the sigme:d sinus (sinus plate). 

The pestauricular approach to the mas- 
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From the Department of Radiology, College of Physicians and Surgeons, Colambia University and the Columbia-Presbyterian 


Medical Center, New York, New York. 
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toid is in the space between the posterior 
wall of the external auditory canal and the 
anterior wall of the sigmoid sinus. The 
distance of the anterior wall of the sigmoid 
sinus to the posterior wall of the external 
auditorv canal determines the amount of 
space that is available for a postauricular 
approach to the mastoid. If the anterior 
wall of the sigmoid sinus is anteriorly 
placed, digging deeply into the posterior 
wall of the mastoid, a postaurscular ap- 
proach to the mastoid antrum may be im- 
possible. The distance from the posterior 
wall of the external auditory canal to the 
anterior wall of the sigmoid sinus should be 
measured on every roentgenographic ex- 
amination and this measurement is ob- 
tained in the Schüller view (Fig. 1). 

3. The presence of a large jugular fossa. 

The jugular fossae are usually different 
in size, and often one jugular fossa might 
be verv large and still be normal. However, 
even though it is normal, this larze jugular 
fossa should be included in the report of the 
films because such a large jugalar fossa 
will extend upward and encroach upon the 
lower portion of the middle ear. ff the sur- 
geon is informed about this large jugular 
fossa encroaching on the middle ear, it will 











Vic. 1. Schüller's view shows the distance from the 
sigmoid plate (solid white arrow) to the posterior 
wall of the external auditory canal iopen white 
arrow) which should be reported by the radiologist. 
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increase the possibility that he will avoid 
entering the Jugular fossa in his operative 
approach to the middle ear. 


NORMAL STRUCTURES OFTEN CONFUSED 
WITH ABNORMALITIES 


It is important to keep in mind those 
structures which are normal, but may be 
confused with abnormalities on the films. 
Such structures include: 

L Large air cells in the petrous apex 

2. A large sigmoic sinus 

3. A large jugular fossa 

4. The squamosal suture of the temporal 
bone. 

i. LARGE AIR CELLS 

Large air cells in the apex of the petrous 
pyramid cause the apex of the petrous pyra- 
mid to appear very lucent on the postero- 
anterior roentgenograms, thus simulating 
bone destruction. The situation can be 
cleared up by comparing the Stenvers and 
base views of the petrous pyramid. If the 
lucency seen on the posteroanterior roent- 
genogram is due to air cells, the walls of the 
air cells will be clearly delineated in the 
Stenvers view and in the base view, whereas 
if the lucency on the posteroanterior roent- 
genogram is due to bone destruction, the 
margins of the air cells will not be seen in 
the Stenvers or base view. 


2. LARGE SIGMOID SINUS 


A large sigmoid sinus superimposed on 
the mastoid antrum in the posteroanterior 
(Fig. 2,7) and Towne views may mimic the 
bone destruction in the mastoid antrum 
produced by a cholesteatoma. Usually, 
when there is such a large sigmoid sinus, 
there is also a large transverse sinus, This 
can be evaluated in the Towne view. The 
presence of a unilateral large transverse 
sinus and radiolucent area in the mastoid 
antrum region in the Towne or postero- 
anterior view should raise the possibility of 
there being a large sigmoid sinus simulating 
bone destruction in the mastoid antrum. A 
large sigmoid sinus also produces an un- 
usual appearance in the Stenvers view (Fig. 
28). It produces a well marginated lucency 
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in the lateral portion of the mastoid as seen 
in the Stenvers view. The sharp margina- 


tion of this luceney distinguishes this nor- 
mal large sigmoid sinus from abnormal 
bone destruction which would 
this sharp margination, 


not have 


LARGE PUGULAR Fass * 


When the jugular fossa is very large, it 
may produce a lucency of the mastoid and 
petrous pyramid and if this large jugular 


The Ear, the Surgeon and th- Radiologist 


ry 
o 
La 























id) Posteroanteror view shows 
large sigmoid sinus producing a lucency 
in the region of the mastoid antrum 
topen black This lucency 
should not be mistaken for bone de- 
struction of the mastoid antrum. There 
ss also a large transverse sinus (solid 
black arrows). (B) Stenvers view of the 
same patient shows the large sigmoid 
slnus which has produced a well mar- 
ginated radholuceney in the lateral por- 
tion of the mastoid. This lucency should 


arrows). 


not he confused with bone destruction. 


fossa ex ends superiorlv, it may even make 
the intemal auditory canal appear abnor- 
the posreroanterior 
roentger ogram (Fig. 3.7). Such a large Jug- 
ular fosa can best be demonstrated by 
using tcmoegrams in both the coronal and 
lateral projections (Fig. 3, Band C) 


mal, especially on 


4. SQUAMOSAL SUTURE 


The squamosal suture separating the 
squamosz of the temporal bone from the 
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parietal and sphenoid bones may be pro- 
jected as a straight lucent oblique line im- 
mediately superior to the petrous pyramid 
and mastoid on the posteroanterior roent- 
genogram (Fig. 4). This normal structure 
is often confused with a fracture of the 
temporal bone. 


CONGENITAL ATRESIA OF THE EXTERNAL 
AUDITORY CANAL 


The contribution of the radiologist is 
essential in evaluation of congenital atresia 
of the external auditorv canal. In. these 
cases, the surgeon has lost his usual method 
of evaluating an ear. There is an atresia of 
the external auditory canal and theretore 
he can not visualize the drum. He can not 
see the ossicles through the drum as he 
would in a normal patient who has an ex- 
ternal ear. Manv of these patients are quite 
voung: it 1s difficult to obtain an accurate 











Fie. 3. G4) Posteroanterior view shows apparent 
bulbous enlargement of the right internal audi- 
tory canal. 
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lic. 4. Posteroanterior view of a patient who had 
trauma to the head. There is a transverse fracture 
of the left temporal bone (open arrows). There is 
a prominent squamosal suture on the right (solid 


arrows) which should be confused with a 


fracture. 


not 


audiogram. Thus the 
dependent upon the 
following information: 

The pueumatizatiou. This is important 
because if the ear is well pneumatized, the 
surgeon can follow one air cell after the 
other and thus enter the middle ear without 
fear of damaging some vital structure such 
as the semicircular canal or the facial nerve. 

The tvpe of atresia. lf the atresia is 
fibrous, there will be a bony external audi- 
tory canal present. In such a case, the ex- 
ternal auditory canal can be cleared of the 
soft tissue occluding it and the patient will 


surgeon is totally 
radiologist for the 
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Pic. 3. CH) Lateral tomogram through the jugular fossa and internal auditory canal shows that the apparent 
bulbous enlargement seen in the posteroanterior view is actually a large jugular fossa which extends supe- 
riorly posterior to the internal auditory canal. This superior extension of the jugular fossa is superimposed 
on the internal auditory canal in the posteroanterior view producing the apparent bulbous enlargement. 
(C) Linedrawing of B. 1 internal auditory canal; 2=Jugular fossa. 
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have a normal external auditory canal. 
This would indicate an ear that was very 
amenable to surgery. 

If there is a bony atresia, then the radi- 
ologist can describe the thickness of the 
atretic plate so that the surgeon can esti- 
mate the thickness of bone he will have to 
remove in order to create a new opening 
into the middle ear. 

The tympanic cavity. Is it absent, con- 
stricted, or normal? A markedly constricted 
or absent tympanic cavity would suggest 
4 verv poor prognosis as far as restoring 
normal conductive hearing. Patients with 
a tympanic cavity that is markedly con- 
stricted are not good candidates for surgery 


(Fig. i). 

Are the ossicles absent, malformed or 
normal? Again the prognosis for correcting 
the hearing loss is better if the ossicles are 
normal. However, malformation of the 
ossicles is not a contraindication to surgery. 

The taner ear. Is the cochlea normal? Are 
the vestibule and semicircular canals nor- 
mal? Is the internal auditory canal present? 
In patients who have congenital atresia of 
the external auditory canal, often there is a 
congenital anomaly of the inner ear also.** 
Since itis difficult to get an accurate audio- 
gram in some of these patients, at times the 
onlv wav for evaluating the inner ear is 
with roentgenograms. Livingstone? states 
that an audiogram showing good inner ear 
function should be suspect if the roentgeno- 
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Posteroanterior view of a patient with a 
congenital atresia of the left external auditory 
canal. The left middle ear is completely replaced 
by solid bone. This patient would not be a good 
candidate for reconstructive surgery of the exter- 
nal auditory canal. 
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grams show poor labyrinth development. 

Fina ly, the location of the vertical portion 
of the feeial nerve canal. The vertical portion 
of the ficial nerve canal runs Just posterior 
to the posterior wall of the external aud: 
torv canal. In patients who have no ex- 
ternal suditorv canal, this portion of the 
facial rerve canal is often in an abnormal 
positioa. 

Preoserative demonstration of the loca- 
tion of the facial nerve canal will minimize 
the chance of injury to the facial nerve 
during surgical procedures to correct con- 
genital atresia of the external auditory 
canal. 


TRAUMA 


Fraccures of the temporal bone® can be 
dividec into longitudinal and transverse 
fractures. A longitudinal fracture runs 
paralle to the axis of the petrous pyramid 
and is characterized clinically by bleeding 
from tke external auditory canal and con- 
ductive hearing loss. 

Longitudinal fractures are seen best on 
the lateral type roentgenograms such as the 
Schiille: or Owen projections of the mastoid 
(Fig. 68. Thus, if a patient presents with 
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6. Gwen's view of the mastoid demonstrating 


a longitudinal fracture (arrows). 
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trauma to the head and bleeding from the 
external auditory canal, the Schüler and 
Owen views should be carefully evaluated 
for a fracture. 

Transverse fractures, on the other hand, 
run perpendicular to the axis of the petrous 
pyramid, are usually characterzed by 
neurosensory hearing loss and facial palsv, 
and ordinarily do not have bleediag from 
the external auditory canal. Transverse 
fractures are seen best on the postero- 
anterior or Towne views of the skull t Fig. 4). 

From the radiologic point of v ew, the 
mere demonstration of a fracture of the 
temporal bone is not sufficient. Àn ittempt 
should be made to show exactlr which 
structures are involved by the frac: ure. 

It is important to demonstrat» if the 
fracture involves the course of the facial 
nerve, the labyrinthine capsule, the ossicles 
or the tegmen tvmpani. 

Facial nerve palsy after trauma mav be 
due simply to contusion or edema of the 
nerve which will resolve without ooerative 
intervention. However, where there is facial 
palsy and the fracture line can be seen 
crossing the course of the facia nerve, 
either in the internal auditory caral or in 
the facial canal, this is an indication for 
immediate operative intervention to de- 
compress the facial nerve. 

Fractures through the /aéyrint/rne cap- 
sule, the capsule which surrounds the 
cochlea, vestibule and semicircular canals, 
will never heal by bony union. The labyrin- 
thine capsule heals only by fibrous union. 
This means that a patient who his had a 
fracture through the labyrinth wil always 
be a candidate for meningitis accc mpany- 
ing a middle ear infection, because the in- 
fection can enter the intracrania. cavity 
through the fibrous union of suck a frac- 
ture. Thus the patient who has had such a 
labyrinthine capsule fracture can bc warned 
that infections of the middle ear mav lead 
to meningitis. 

À conductive hearing loss after trauma 
may be due to blood in the middle ear 
which will resorb and does not require 
operative intervention. However if the 
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ossicles are fractured or dislocated, the 
restoration of normal conductive hearing 
will require operative intervention, There- 
fore, it is Important to demonstrate a frac- 
ture involving the ossicles (Fig. 7, .4- D). 

Post-traumatic — cerebrospinal fluid 
otorrhea is usually due to a fracture of the 
tegmen tympani, the roof of the middle ear. 
Sometimes a fracture of the tegmen 
tympani Is accompanied by a traumatic 
herniation of a portion of the temporal lobe 
into the middle ear.? A demonstration of a 
soft tissue mass in the middle ear associated 
with a fracture of the tegmen tympani 
should raise a suspicion of brain herniation. 
The surgeon would like to be aware that 
there is brain in the middle ear before he 
enters it. 

CONDUCTIVE HEARING LOSS 

When there is a history of conductive 
hearing loss, the following structures should 
be studied carefully: 

The mastoid atr celis. Uf the mastoid air 
cells are clouded and the middle ear is 
clouded, this alone would explain an air 
conduction hearing loss because the middle 
ear is filled with fluid and this fluid inter- 
feres with the free action of the ossicles 
transmitting the sound across the middle 
ear. If the mastoid air cells are clouded, one 
should look carefully for destruction of the 
walls of the air cells. Destruction of the 
walls of the air cells suggests an abscess of 
the mastoid cavity which requires surgery, 
whereas simple clouding of the air cells 
may resolve with more conservative ther- 
apy. 

The air cells are best evaluated in the 
Schiller view and the Towne view. Any 
adult who presents with clouded mastoid 
air cells and a clouded middle ear without 
evidence of middle ear infection should 
have a lateral roentgenogram of the 
nasopharynx to rule out a mass in the 
nasopharynx. Patients who have naso. 
pharyngeal carcinoma often present with 
an air conduction hearing loss secondary to 
fluid in the middle ear and mastoid air 
cells. This fluid occurs as a result of ob- 
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Vic. 7. GJ) Normal lateral tomogram through the malleus and oncas. Note that the combined shadow of the 


malleus and incus form an image like a molar tooth, with the sead of the malleus and body of the incus 
forming the crown, the handle of the malleus the anterior root, the long process of the incus the posterior 
root. (B) Linedrawing of 4. 12 malleus; 2=incus; ic external auditory canal. (C) Lateral tomogram 
through the malleus and incus in a patient with post-traumatic conductive hearing loss. The molar tooth 








image is disrupted. The incus is dislocated. (D) Linedrawe 


auditory canal, 


struction to the nasopharyngeal opening 
of the eustachian tube by a nasopharvngeal 
carcinoma, 

When there is a history of a draining ear 
or perforation of the tympanic membrane, 
evidence of cholesteatoma should be 
searched for. 

If there is erosion of the lateral attic wall, 
destruction of a portion of the ossicles, or 
enlargement of the mastoid antrum, the 
presence of a cholesteatoma should be sus- 
pected. 

The /ateral attic wall. Erosion of the 
lateral attic wall is best seen on the pos- 
teroanterior roentgenogram or on the 
coronal tomograms. 

The mastoid antrum. When a cholestea- 
toma extends posteriorly to involve the 
mastoid antrum, pressure of the mass in 


e of C. re malleus; 2= incus; i external 











the mastoid antrum produces smooth walls 
to the antrum rather than the normal ir- 
regular margins. It also may cause the 
antrum to become enlarged. A mastoid 
antrum which is wider than 6 mm. at the 
junction of the middle with the lower third 
should be considered abnormal. 

The oizeles. The portion of the ossicles 
which is most commonly destroved is the 
long pro: ess of the incus which is seen best 
on lateri] tomograms through the malleus 
and incus. 

| have compared the normal image of 
the malleus and incus in a lateral tomo- 
gram to a molar tooth, with the crown of 
the toctl.like image formed by the head of 
the malleus and the body of the incus, the 
anterior root of the molar tooth image 
formed by the handle of the malleus, and 
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the posterior root by the long process of 
the incus? (Fig. 7, Z and B). 

If the long process of the incus is de- 
stroved, the posterior root of the molar 
tooth image will not be present on the 
lateral tomogram (Fig. 7, C and D). 

A cholesteatoma may be present without 
bone destruction. In this case it will present 
onlv as a mass in the middle ear. 

If there is destruction of a portion of the 
ossicular chain, there is an air conduction 
hearing loss because of the interruption of 
the ossicular chain. On the other hand, if 
there is fixation of any of the ossicles to 
its neighboring structures, there is also a 
complete loss of air conduction hearing. 

The footplate of the stapes and the oval 
window. The fixation of the ossicles to 
neighboring structures most commonly 
occurs at the footplate of the stapes and 
the oval window produced by otosclerosis. 
Therefore the oval window and the foot- 
plate of the stapes should be examined 
carefully in any case of air conduction hear- 
ing loss. 


NEUROSENSORY HEARING LOSS 

When there is a history of a neurosen- 
sory hearing loss, the radiologist should 
look tor changes in the /edyrinth (vestibule, 
semicircular canals and cochlea) and the 
internal auditory canal. 

Inflammatory changes which may affect 
the labyrinth are sclerosing labyrinthitis or 
destructive labyrinthitis. In either case, 
there is complete loss of neurosensory 
hearing. 


Sclerosing labvrinthitis usually arises 





Fic. 8. Posteroanterior view of a patient who has 
sclerosing labyrinthitis of the left ear. On the nor- 
mal right side, the cochlea, vestibule, and superior 
and lateral semicircular canals are visualized. On 
the left side, the same areas are solid bone. 
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from infection of the labvrinth from a 
middle ear inflammation, but it mav also 
be produced secondary to a meningitis. 

Roentgenographically, sclerosing laby- 
rinthitis produces complete replacement of 
the normal radiolucencies of the vestibule, 
semicircular canals and cochlea bv solid 
bone (Fig. 8). 

Destructive labvrinthitis arises from 
middle ear disease usually accompanied by 
a cholesteatoma, Roentgenographically, 
destructive labvrinthitis is manifested by 
ly tic destruction of some or all of the bony 
capsule surrounding the labyrinth. 

Otosclerosis may produce neurosensory 
hearing loss when it involves the cochlea. 
Roentgenographicallv, cochlear otosclerosis 
is manifested by a demineralization of the 
bony capsule surrounding the cochlea. The 
most common first manifestation is usually 
demineralization of the promontory of the 
cochlea. Normally, the promontory should 
have the same density as the capsule 
around the lateral semicircular canal. If 
the promontory is less radiodense than the 
lateral semicircular canal in a patient with 
a cochlear neurosensory hearing loss, this 
suggests the possibility or cochlear oto- 
sclerosis. 

The internal auditory canals should be 
carefully evaluated for symmetry of size 
and shape. A difference in size between the 
2 internal auditory canals of 1 to 2 mm. is 
suspicious, and over 2 mm. difference in 
size is definitely abnormal? 

The most common cause for enlargement 
of one internal auditorv canalis an acoustic 
neuroma. However, tumors arising from 
without the internal auditory canal but 
invading it may also cause it to be in- 
creased in size. Such tumors would include 
an epidermoid (Fig. 9; and 10, .7-D), 
glomus jugulare tumor, or meningioma. 

On the routine roentgenograms, the in- 
ternal auditory canals are best evaluated 
on the posteroanterior film. 


TINNITUS 


When a patient presents with a pulsating 
tinnitus, this raises the question of a 
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hic. g. Posteroanterior view of a patient who has an 
epidermoid in the left petrous pyramid, enlarging 
the left internal auditory canal. The patient had 
neurosensorv hearing loss of the left ear. There are 
arrows to both internal auditory canals, showing 
the enlargement of the left internal auditory canal. 
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glomus tumor (non-chromattin paragan- 
glioma). These tumors may arise in the 
temporal bone, either in the jugular fossa 
or in the middle ear. 

The jugular fossa is best evaluated by 
means of tomograms in the lateral and 
coronal projections. However, the Jugular 
fossa can be seen on a flexed base view 
(Fig. 11); Le, a base view nidway be- 
tween a true base view and the Waters’ 
view. 

A difference in size of the jugular fossae 
has ne meaning. The jugular fossae are 
asymmetric in size normally. The impor- 
tant thing is the integrity of the walls of the 








Vic. ro. GA) Normal lateral tomogram through the internal auditory canal, jugular fossa and carotid canal. 
(B) Linedrawing of 4. 1 internal auditory canal; 2= jugular fossa; 1 carotid canal. (C) Lateral tomo- 
gram in a patient with neurosensory hearing loss. This is the same patient as in Figure g. The internal 
auditory canal is enlarged, and the walls of the jugular fossa are destroyed. The patient hac an epidermoid. 


(D) Linedrawing of C. 1 = internal auditory canal; 2— 


jugular dessa; 3 carotid canal. 





Vic. 11. Flexed base view showing tae 
jugular fossae (arrows). 


jugular fossa. Is the cortical margin intact, 
or is there erosion suggesting the presence 
of a tumor? 

À glomus tumor arising in the middle 
ear will often show no bone destruction at 
all but merely a small mass in the inferior 
portion of the tympanic cavity. 


CONCLUSIONS 


The roentgenographic examinacion of 


the temporal bone should be kevec to the 
condition with which a patient peesents, 
and the information that the physician who 
is managing this patient needs to treat the 
patient's condition, 

In patients presenting with corgenital 
atresia of the external auditory canal, we 
should carefully evaluate both ears for the 
type of atresia, the extent of pneu natiza- 
tion of the mastoid, the status of tie mid- 
dle ear and the inner ear, and the course of 
the facial nerve canal. 

In patients presenting with trauma, we 
should examine the course of the facial 
nerve through the internal auditory canal 
and the facial canal, the integrity, of the 
labyrinthine capsule, the ossicles and the 
tegmen tympani. 

For conductive hearing loss, we should 
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examine the mastoid air cells and tympanic 
cavitv for clouding or evidence of bone 
destruction, the middle ear for a mass, the 
ossicles for destruction or the changes of 
otosclerosis of the oval window. 

For neurosensory hearing loss, we should 
examine the labyrinthine capsule for either 
sclerosis or destruction produced by laby- 
rinthitis, demineralization produced by 
otosclerosis, and the internal auditory 
canals for changes of size and shape pro- 
duced by a tumor within the canal. 

For pulsating tinnitus, we should ex- 
amine the area of the jugular fossa for 
bone destruction and the middle ear for a 
mass, 
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FALSE POSITIVE ROENTGENCLOGIC DIAGNOSIS 
OF SMALL INTRACANALICULAR 
ACOUSTIC NEURINOMAS* 


By SHU.REN LIN, M.D.,t and HERBERT SILVERSTEIN, M.D.1 


PHILADELPHIA, PENNSYLVANIA 


HE introduction of 1-3 cc. of pan- 

topaque (iophendvlate) into the cere- 
bellopontine cistern combined with poly- 
tomography has been advocated for the de- 
tection of small acoustic neurinomas.^ ^ * 
This technique otfers the maximum roent- 
genographic detail because 1 mm. poly- 
tomographic cuts produce the greatest 
blurring of superimposed structures. The 
presence of a small filling defect in the most 
lateral portion of the internal auditory 
canal may cause difficulty in making the 
diagnosis of a small intracanalicular acous- 
tic neurinoma. This is because variations 
in technique of posterior fossa mvelog- 
raphy may produce small filling defects, 
and edematous neural structures or large 
vessels (anterior inferior cerebellar artery) 
may impede the flow of opaque medium 
into the depth of the internal auditory 
canal. Because patients with acoustic neuri- 
nomas have a markedly increased perilymph 
protein level (over 1,000 mg. per cent), it 
has been suggested that an inner ear tap 
(diagnostic labyrinthotomy) may help in 
the diagnosis of acoustic neurinomas. 

This report presents 2 cases in which the 
protein analysis of perilymph helped in de- 
termining the nature of a filling defect seen 
on a posterior fossa polytome pantopaque 
study. 


REPORT OF CASES 


Case r. D.B. This 47 year old female was 
seen with the history of sudden onset of true 
vertigo and hearing loss in the right ear, which 
began in May, 1971. She was hospitalized for 2 
weeks, following which she was confined to the 
house for 4 months because of ataxia. 


Physical examination was within normal 
limits with the exception of ataxia and the posi- 
tional tests which revealed a peripheral tran- 
sient rotetory nystagmus in the supine position 
with the right ear down. 

Bithermal caloric testing with electronystag- 
mograpky showed a right beating spontaneous 
nystagmwms and hypoactivity of the right ves- 
tibular Ebyrinth. Audiometric studies revealed 
a right high frequency sensorineural hearing 
loss with good discrimination. There was no 
abnorma! tone decay and the recruitment test 
was positive, indicating a cochlear lesion. 

Posterior fossa polytome-pantopaque study, 
using 1 ec. of contrast medium, revealed a small 
filling desect (z mm.) at the right lateral end of 
the interna! auditory canal (Fig. 1, Z and B). 
An inner ear tap (diagnostic labyrinthotomy) 
showed zhe perilymph protein to be joo mg./ 
too ml. which was below the values found in 
acoustic neuroma. The normal perilymph pro- 
tein is 22; mg./100 ml. 

Because of the patient's incapacitating ver- 
tiginous «omplaints, a middle fossa exploration 
of the inzernal auditory canal was performed in 
September, 1971. No tumor or cause for the 
filling defect was found. The superior and in- 
ferior divisions of the right vestibular nerve were 
sectioned The diagnosis was believed to be 
viral labzrinthitis or vestibular neurinitis. 

Postoperatively, the patient did well and her 
hearing was preserved. Her vertiginous svmp- 
toms disappeared, and the ataxia improved 
over a 1 month period. Except for intermittent 
headaches over a 3 month period, the patient 
has beer. without complaints for 1$ years. The 
filling de'ect may be explained by the inflamed 
vestibular nerves or failure of the opaque me- 
dium te All the entire internal auditory canal. 











Case a. T.R. This 52 year old Caucasian 
female was seen with a history of sudden right 
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Vic. 1. Case 1. (4) One cubic centimeter posterior 
fossa pantopaque study with polytome in which 
the exposure was obtained in the axis of the inter- 
nal auditory canal nearly parallel to the table. 
Note that a small round filling defect (4X5 mm. 
in size) in the most lateral portion of the canal is 
delineated by abrupt cut-off of the lateral concave 
contrast medium column (arrow). Except for 
swelling of the vestibular nerves, no tumor was 
found during surgery. The vestibular nerves were 
resected. (The height of the internal auditory canal 
is § to §.¢ mm. in diameter.) V=vestibule; SC 
= semicircular canals; TN =a defect caused by the 
trigeminal nerve. (B) Schematic drawmg of the 
lesion. V= vestibule; SC=semicircular canal; 
LC «lamina cribrosa. 


hearing loss in January, 1970. Several days 
later, the patient developed severe positional 
vertigo which slowly improved over a 3 to 4 
week period. Following this, she had saort last- 
ing positional vertigo with the right ear down 
for 14 years. This positional nystagmus was of 
the peripheral type. She also comp ained of 
severe tinnitus in the right ear. 
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Physical examination of the ears, nose, and 
throat was within normal limits with the excep- 
tion of the right ear. The tympanic membrane 
and external canal were normal. 

Audiometric testing revealed a severe right 
high frequency sensorineural hearing 
(speeds reception threshold 88db) with an 8 per 
cent discrimination score. On the left side, there 
was a moderate flat sensorineural hearing of 
approximately 40 db, with a 96 per cent dis- 
crimination score. Electronystagmography and 
bithermal caloric testing revealed a left spon- 
taneous nystagmus and a hypoactive right 
labyrinth. 

Polytomograms of the internal canals re- 
vealed no abnormality. 

Inner ear tap (diagnostic labyrinthotomy) 
showed a normal perilymph protein concentra- 
tion in the perilymph (2:0 mg./100 ml.). 

Pantopaque study of the posterior fossa with 
polytomography revealed a ; mm. defect in the 
most lateral portion of the internal auditory 
canal (Fig. 2, Æ and B). This study was re- 
peated 6 months later with identical findings. 

Because of the patient’s continued vertigi- 
nous complaints, the positive roentgenographic 
study, and nonuseful hearing in the ear, a trans. 
labyrinthmic exploration of the internal audi- 
tory canal was performed in October, 1972. 
There were inflammation and adhesions of the 
dura to the vestibular and facial nerves indicat- 
ing a localized arachnoiditis. The vestibular 
nerve appeared 4 its normal diameter and was 
adherent to the facial nerve. The diagnosis was 
thought to be arachnoiditis with vestibular and 
cochlear neurinitis. 

Postoperatively, the patient was relieved of 
the tinnitus and the vertiginous spells. The 
filling defect in this case was believed to be 
caused by the adhesions between the dura and 
the seventh and eighth cranial nerves. 


loss 


TECHNIQUE OF POSTERIOR FOSSA POLYTOME- 
PANTOPAQUE STUDY 


One millimeter tomographic cuts of both 
internal auditory canals are taken as a 
screening test. An intramuscular injection 
of 25 mg. of vistaril is usually a sufficient 
premedication. One cubic centimeter of 
iophendylate (pantopaque) is introduced 
into the lumbar subarachnoid space using a 
22 gauge spinal needle. The needle is left in 
place. After the introduction of the con- 
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trast material, the patient is placed in a 
prone position and the head 1s turned toa 
near lateral position with the affected side 
down. The table is placed in the Trendelen- 
burg position, 35° to 45°, under fluoro- 
scopic control. If the contrast material ap- 
pears to fill the cerebellopontine cistern and 
the internal auditory canal, the needle is 
removed, and the table is returned to a 
horizontal position. If a large mass is sus- 
pected in the cerebellopontine cistern, or 
the contrast material does not flow into 
the internal auditory canal, 1 or 2 more cc. 
is introduced into the cerebrospinal fluid. 
After the patient's head is shaken vigor- 
ouslv in the lateral position, to encourage 
the contrast material to flow into the depths 
of the internal auditorv canal, 3 films are 
obtained: cross-table Towne, base, and 
anteroposterior views. Following this, the 
patient is transferred to the polytomo- 
graphic table with the head in a lateral posi- 
tion. Cross-table anteroposterior tomo- 
graphic cuts are obtained. If a lesion is sus- 
pected in the cerebellopontine cistern, ex- 
posures are made after the patient’s head 
is turned gently from the original lateral 
position to a semivertical posteroanterior 
position (approximately between 60 and 
70 degrees) with the patient's chin well 
flexed.’ Each exposure is 1 mm. apart and 
the upper level is centered approximately 
1.5 cm. behind the external auditory canal. 

A comparison study of the opposite side 
may be required in certain cases. After 
thorough investigation of the affected side, 
the patient's head is rapidly turned 180 
degrees toward the opposite side without 
stopping in the midline. Slow turning of the 
patient’s head may cause spillage of the 
contrast medium into the anterior or mid- 
dle fossa. 

When the examination is completed, the 
patient turns supine and sits up straight, 
shaking his head several times. This will 
bring the contrast medium down to the 
lumbosacral region within a few minutes. 


DISCUSSION 





A small acoustic neurinoma confined to 
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Vic. 2. Case 1i. (4) One cubic centimeter posterior 
fossa pantopaque study with polytome, in which 
the exposure was obtained with the axis of the 
internal auditory canal perpendicular to the table 
(cross--able anteroposterior tomogram). Note that 
ag mm. in diameter filling defect in the most lat- 
eral postion of the canal is outlined by abrupt cut- 
off of tse lateral concave contrast medium column 
(arrow. A localized arachnoiditis was found dur- 
ing surgery. (The height of the internal auditory 
canal i: g.g to 6 mm. in diameter.) V = vestibule; 
SC =senicircular canals; FN=a defect due to 
trigeminal nerve. (B) Schematic drawing of the 
lesion. V= vestibule; SC=semicircular canals; 
LC=lamina cribrosa; CF e crista falciformis. 





the internal auditory canal usually does not 
cause bone erosion or enlargement of the 
internal auditory canal. The small acoustic 
neurinomas confined to the internal audi- 
tory canal are difficult to diagnose clini- 
cally. Hardy and Crowe,’ in their study of 
250 temporal bones from unselected con- 
secutive autopsies, found 6 asymptomatic 
minute tumors arising deep within the in- 
ternal auditory meatus. Four cases (1.6 
per cenz) were noted from the vestibular 


portion of the eighth cranial nerve. The 
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largest of these tumors was ¢ mm. in 
diameter and the smallest was about 0.25 
mm. in diameter. Leonard and Talbot" re- 
ported 4 cases of asymptomatic acoustic 
neurilemomas among 490 autopsy cadavers. 
Each appeared to arise from the vestibular 
portion of the nerve distal to the internal 
porus acusticus. In the selected cases, the 
incidence of small tumors confined to the in- 
ternal auditory meatus was 2.5 per cent 
(§ cases) reported by House? in his series of 
200 unilateral acoustic tumors. 

In recent vears, great interest has been 
developed in the earlv diagnosis of small tu- 
mors, which are confined to the internal 
auditory canal. The technique and the ex- 
treme value of using small amounts of 
pantopaque combined with  polvtomog.- 
raphy have been reported by others. i7? 
A 100 per cent rate of accuracy was men- 
tioned by Valvassori.!° However, using cur- 
rent methods, the exposures are obtained 
in such a way that the axis of the internal 
auditory canal is nearly parallel to the 
table, so that the foreshortening of the 
canal can be reduced to a minimum. In this 
position, the dependent portion is not the 
most lateral aspect of the canal. Ir cannot 
be decided, therefore, whether a defect in 
the most lateral portion of the canal rep- 
resents à space-occupving lesion or is due 
to a flow phenomenon. 

In order to avoid such confusion, cross- 
table lateral tomographic cuts should be 
obtained with the patient's head lving in 
the lateral position. If such a special table 
attachment is not feasible or available, a 
minimum of § to 10 minutes should be 
allowed after the patient's head has been 
vigorously shaken before making exposures 
in the lateral position. One of the authors 
(SRL) has conducted an experiment on 12 
temporal bone specimens. In each speci- 
men, the internal auditory canal was filled 
with cerebrospinal fluid, followed by panto- 
paque. Each specimen staved with the 
long axis of the internal canal perpen- 
dicular to the table for a minimum of 4 
minutes. Then, 4 exposures were obtained 
in 135, 150, 160, and 170 degrees (long axis 
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of the internal auditory canal perpendicular 
to the table). None of the specimens showed 
any filling detect in the most lateral aspect 
of the contrast medium column. 

Normally, pantopaque (icphendylate) 
will fill the most lateral portion of the canal, 
if the size of the canal is more than 4.¢ 
mm. in diameter." This is due to the fact 
that the rather great specific gravity 
(1.253) of the pantopaque allows it to flow 
into the most dependent portion of the in- 
ternal auditory canal around the seventh 
and eighth cranial nerves which have a 
diameter of 2 to 3 mm. According to 
Valvassori,! 2 types of filling defects may 
exist occasionally in the lateral portion of 
the canal which have been corsidered as a 
normal variant: one is a fine crescentic 
band of radiolucency, separating the con- 
vex end of the contrast medium from the 
fundus of the canal, which is created bv 
about 1 mm. separation of the dural cul-de- 
sac from the fundus of the canal; the second 
is a small round filling defect present in the 
lower compartment of the canal at 3 mm. 
from the fundus, which is due to a sharp 
forward turn of the cochlear nerve to reach 
into the spiral foraminous tracz. Any filling 
defect larger than 3 mm. in diameter, show- 
ing an abrupt cut-off of the contrast me- 
dium column concave laterally, should be 
considered as a pathologic lesion. How- 
ever, the lesion may be due to other con- 
ditions than acoustic tumors. Hanafee 
and Wilson? reported 1 false positive io- 
phendylate posterior fossa finding in 6 
studies, due to arachnoid thickening. Brit- 
ton e£ a£! reported 1 false positive and 2 
equivocal findings in 419 posterior fossa 
iophendylate polytome studies. Wilner e 
al." reported a small filling defect in the 
most lateral portion of the meatus, due to 
a tortuous arterial loop around the vestib- 
ular ganglion. In addition, any cystic lesion 
may also produce the same findings. 

In our first case, a small tilling defect was 
demonstrated during the polytome-panto- 
paque study (Fig. 1, Æ and Bi, Because of 
the vertigo, tinnitus, and borderline ear 
Buid tap, a middle fossa approach was per- 
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formed to preserve hearing and explore the 
internal auditory canal. The vestibular 
nerve was cut in order to relieve the pa- 
tient’s symptoms. The filling defect was 
thought to be either due to inflamed vestib- 
ular nerves or failure of the contrast me- 
dium to fill the entire internal auditory 
canal. In the second case, a « mm. small 
filling defect was noted in the polvtome- 
pantopaque study (Fig. 2, J and 5). A 6 
month repeat study demonstrated the iden- 
tical finding. Her inner ear fluid tap was 
normal. During surgery, a marked thicken- 
ing of the arachnoid tissue associated with 
atrophic vestibular nerves was noted. 
Because of the rarity of an intracanalic- 
ular acoustic. neurinoma and the great 
difficulty in assessing a small detect, it 
seems important that an inner ear fluid tap 
(diagnostic labyrinthotomy) be performed 
for further confirmation in those cases 
where the contrast study is equivocal, or 
unsatisfactory, or when there is a question 
whether or not the filling defect represents 
an intracanalicular acoustic tumor. Even 
if the pantopaque study shows good filling 
of the internal auditory canal, an inner ear 
tap may be indicated to rule out an intra- 
cochlear acoustic neuroma. The inner ear 
tap, if performed prior to the contrast 
study, may obviate the need for such a 
study if the inner ear fluid protein is nor- 
mal. Examples of such patients are those 
with sensorineural loss, and normal tomo- 
graphic findings of the internal auditory 
canals, and those who are allergic to con- 
trast media. Silverstein’ in his study of so 
acoustic neurinoma suspects, found no 
false positive or false negative results. It 
was noted that there was a markedly ele- 
vated perilymph protein (over 1,000 mg./ 
ico ml.) in patients with acoustic neu- 
rinomas, including small tumors confined 
to the internal auditory canal. Another in- 
dication for an inner ear fluid tap is to rule 
out an elevated protein during a labvrin- 
thectomy for Meniere's disease. Also, pa- 
tients with large posterior fossa menin- 
giomas or neurinomas not invading the in- 
ternal auditory canal will have normal 
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perilymph protein. This knowledge may 
help in deciding the approach to the tu- 
mor. [f carefully employed, diagnostic 
labyrinthotomy appears to be a fairly safe 
and simple procedure and should be used 
either before or after a posterior fossa 
pantopaque study in the diagnosis of 
acoustke neurinoma. 


SUMMARY 

i. Two false positive contrast studies are 
presented. The first was due to either in- 
flamed vestibular nerves or incomplete 
filling to the internal canal. The second was 
due to arachnoiditis and adhesions between 
the dura and seventh and eighth cranial 
nerves. 

2. The technique of using a small 
amount of pantopaque (1 cc.) combined 
with pelvtomography is described and dis- 
cussed briefly. 

3. The procedure of inner ear fluid tap 
(diagnostic labyrinthotomy) is a reliable 
procedure for detection of a small intra- 
canalicalar tumor. Therefore, it should be 
performed when the contrast study is 
equivocal or unsatisfactory, or there is a 
question of whether or not the filling defect 
represemts an intracanalicular tumor. It is 
importznt especially in those patients who 
present with a progressive unilateral sen- 
sorineural loss with normal tomographic 
findings of the internal auditory canals, and 
those who are allergic to contrast media. 
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DVANCEMENTS in selective cathe- 
terization and direct magnification 
angiography, enhanced by subtraction tech- 
niques, provide an excellent opportunity 


for visualization of the distal branches of 


the maxillary artery. An increasing number 
of patients with a broad range of patho- 
ogic entities involving these vessels have 
recently been studied in this institution 
employing these techniques. Although the 
naxillarv artery itself and, in particular, its 
meningeal branches have been the subject 
of numerous reports, 4°15! there has 
aot been a comprehensive radioanatomic 
description of the distal branches in the 
English language literature. 

It is the purpose of this report to further 
define the arteriographic anatomy of the 
maxillary artery and, in particular, to em- 
phasize its distal maxillofacial distribution. 





ANATOMY 


According to the current terminology 
(Nomina Anatomica, 1966), the former 
"External Maxillary Artery” is now re- 
ferred to as the “Facial Artery” and the 
“Internal Maxillary Artery’? has become 
simply "The Maxillary Artery.” The max- 
iHary artery is the larger of the 2 terminal 
branches of the external carotid artery and 
arises behind the neck of the mandible. It 
is at first imbedded in the substance of the 
parotid gland and passes horizontally for- 
ward between the ramus of the mandible 
and the sphenomandibular ligament. It 
then runs obliquely forward, superiorly, 
and medially within the infratemporal 
fossa, either superficial or deep to the ex- 
ternal ptervgoid muscle. The terminal por- 
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tion curves superiorly and medially tra- 
versing the ptervgomaxillary fissure to 
enter the pterygopalatine fossa.** 5 From 
this latwer bony compartment the distal 
branches are distributed to the deep facial 
structures, 

The maxillary artery is divided anatomi- 
cally imso 3 major portions based on its 
relationship to the external pterygoid 
muscle.” The first and second portions, 
proxima! to and in contact with this muscle 
respectively, will be reviewed briefly. The 
third pcrtion, beyond the external pterygoid 
muscle and within the pterygopalatine 
fossa, is the principal subject of this report. 





FIRST (MANDIBULAR) PORTION 


The frst or mandibular portion (Fig. 1) 
courses iorward along the lower border of 
the external pterygoid muscle. It immedi- 
ately gives rise to 2 small branches supply- 
ing the tympanic membrane, the deep 
auricular and the anterior tympanic ar- 
teries. Iss next branch, the middle menin- 
geal artery, is the largest branch of the 
maxillary artery. It arises behind the ramus 
of the mandible and enters the cranial 
cavity through the foramen spinosum. This 
vessel has been i a described in the 


radiologic hterature!5?: ' and will not be 
dealt with further. 
A smaller accessory meningeal artery 


arises, wth about equal frequency, either 
from ‘the middle meningeal artery or di- 
rectly fram the maxillary artery just be- 
vond tc origin of the middle meningeal 
artery (Fig. 27; and 12.7). Often over- 
looked is the fact that the distribution of 
this vessel is primarily extracranial, sup- 
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Vic. a. First (mandibular) portion of the maxillary artery. 07). Diagram. AM 
deep auricular a.; EC 
middle meningeal a; ST-— superficial temporal a. (8) Lateral arteriogram. The 


AT-—anterior tympanic a; DA 
IM As maxillary a; MM 
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accessory meningeal a.; 


external carotid a.; TA--inferior alveolar a.: 


anterior (ADT) and posterior (PDT) decp temporal arteries are also shown. 


plying the pterygoids and tensor veli pala- 
tine muscles. An intracranial ramus, when 
present, usually passes through the fora- 
men ovale to supply the dura adjacent to 
the sella turcica and the semilunar gan- 
glion.* For this reason, the name "Ptervgo- 
meningeal" artery has been proposed as a 





Vic. 2. Second (pterygoid) portion of the maxillary artery. 042) Diagram. ADT 
maxillary a.; M « masseteric a.; P- 


B-—buccal a; IMA 


more appropriate name for this vessel. 
The other major branch of the first por- 
tion is the inferior alveolar artery supplying 
the mandible and its related structures. It 
has been characterized arteriographically 
by its straight course in the mandibular 
canal.” Prior to its entry into the canal it 





anterior deep temporal a.; 
posterior deep temporal a. 


ptervgotd a.; PDT 


(B) Lateral arteriogram. These muscular branches are extremely variable. The anterior (ADT) and pos- 
terior (PDT) deep temporal arteries are more consistent. Note the origin of the accessory meningeal a. 
(AM) from the middle meningeal a. 06MM). 
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gives rise to the omohvoid branch. Within 
the canal, numerous perforating branches 
supply the teeth and gums. Distally a men- 
tal branch exits through the mental fora- 
men and anastomoses with the inferior 
labial and submental branches of the facial 
artery," 


SECOND (PTERYGOID) PORTION 


The second or pterygoid portion (Fig. 2) 
runs obliquely forwar d and à upward as well 
as medially through the infratemporal 
fossa, usually superficial and occasionally 
deep to the external pterygoid muscle. T he 
incidence of the former (superficial variety) 
was 67.5 per cent and the latter (deep vari- 
ety) 32.5 per cent in one anatomic series." 
Krizan!® noted a 
branching in these 2 varieties, the middle 
meningeal arising before the inferior alveo- 
lar in the superficial variant and the reverse 
in the deep variant. Dagradi and Pistolesi’ 
described this variation arteriographically. 

The branches of the second portion of the 
maxillary artery are entirely muscular, 
supplving the muscles of mastication and 
the buccinator. These are the anterior and 
posterior deep temporal arteries to the 
temporalis, the pterygoid branches, the 
masseteric and the buccal arteries (T able 1). 
They are extremely variable in their size 
and distribution with the exception of the 


deep temporal arteries which are more 
consistent in their appearance. The pos- 
terior deep temporal artery usually arises 


from the maxillary at about the same level 
as the masseteric and passes upward be- 
neath the temporalis muscle in a slight 
groove on the anterior surface of the squa- 
mous portion of the temporal bone.) This 
groove has on occasion been mistaken for a 
fracture. The anterior deep temporal artery 
arises from the distal aspect of the second 
portion and ascends along a groove on the 
ui wing of the sphenoid (Fig. 1.8; and 


2,4 and B). 


HIRD (PTERYGOPALATINE) PORTION 


The third or ptervgopalatine portion of 


the internal maxillary arterv enters the 


The Maxillary Artery 


consistent pattern of 
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Tase I 


BRANCHES OF THE MAXILLARY ARTERY 
4. First (Mandibular) Portion 
Anterior tympanic 
b. Deep auricular 
c. Middle meningeal 
d. Accessory meningeal 
e. Inferior alveolar 


DU. Second (Pterygoid) Portion 
a. Deep temporal 
5. Pterygotd 
c. Masseteric 
d. Buccal 


HU. Third (Plerygopalatine) ) Portion 
a. Posterior superior alveolar 
b. Infraorbital 
c. Greater (descending) palatine 
d. Artery to foramen rotundum 
e. Artery of pterygoid canal 
f£ Pharyngeal 
g. Sphenopalatine 


ptervecwalatine fossa through the pterygo- 
maxillary Assure and terminates by divid- 
ing inte several branches which supply the 
deep st~uctures of the face. This arboriza- 
tion, for the most part, takes place within 
the ptersgopalatine fossa which has been 
aptly described as a distribution center for 
these branches, For a better understand- 
ing of the arteriographic pattern of these 
vessels, a review of the anatomy of the 
pterveopalatine fossa is in order. 
Ptervgapalatine fossa. This fossa is a 
small triangular compartment with the 
base formed superiorly by the body of the 
sphenoii It is bounded anteriorly by the 
posterior wall of the maxillary antrum and 
posteriorly by the pterygoid process of the 
sphenoid bone. Medially it is limited by 
the lateral wall of the nasal cavity and lat- 
erally it communicates with the infratem- 
poral fessa through the pterygomaxillary 
fissure, ^ Anterosuperiorly it opens into 
the apex of the orbit DE ins inferior 
orbital assure and medially it communi- 
cates with the nasal cavity via e spheno- 
palatine 'oramen (Fig. 3). On the posterior 
wall there are 3 exiting foramina in an 
oblique alignment, the foramen rotundum, 
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Fic. 3. Pterygopalatine fossa. G4) Lateral view. The zygomatic arch has been removed. Note the relationship 
of the infraorbital fissure dof) and the sphenopalarine foramen (SpF) to the upper portion of the fossa. 
The fossa communicates laterally with the infratemporal fossa through the ptervgomanillary fissure 
(Pmb3. (8) Lateral laminagram through mid-portion of the pterygopalatine fossa (Ppl). The anterior 
wall is formed by the posterior wall of the maxillary antrum and the posterior wall is formed by the ptery- 
goid plate of the sphenoid. Note its inferior extension into the ptervgopalatine canal (PpC}. (C) Lateral 
laminagram near the medial wall of the fossa. The pterygoid canal (A courses posteriorly from the su- 
perior portion of the fossa { | ). SpS~ sphenoid sinus. (D? Lateral laminagram through the medial wall of 





the fossa. The sphenopalatine foramen (Spl), the entrance to the nasal cavity, is defined. 


the ptervgoid (vidian) canal, and the pala- 
tinovaginal (pharyngeal) canal (Fig. 4). 
The apex of the fossa is directed interiorly 
and opens into the pterygopalatine canal 
(Fig. 35; and 4D). In addition to the ter- 
minal portion of the internal maxillary 
artery, the pterygopalatine fossa contains 
the maxillary nerve and the sphenopalatine 
ganglion. 

Branches of the third portion. The branches 
of the third portion of the maxillary artery 
leave the pterygopalatine fossa through 
their corresponding foramina and fissures 
(Table 11) and for the most part run along 
bony canals or grooves, This accounts for 
the relatively constant arteriographic dis- 
tribution of these vessels. The course of the 
anteriorly directed arteries forms a vascu- 
lar framework. for the maxillary antrum 


and the ipsilateral half of the nasal cavity. 

A. Posterior. superior alveolar artery. 
This is the first branch of the third portion 
and arises usually just before the maxillary 
artery enters the pterygopalatine fossa. It 
may, however, arise within the fossa and 
then exit through the ptervgomaxillary 
fissure. Initially it courses laterally along 
the posterior wall of the maxillary antrum 
and then turns obliquely downward and 
anteriorly in a tortuous manner around the 
lateral wall of the maxillary antrum (Fig. 
5; and 6). It divides into numerous 
branches, some entering the alveolar canals 
to supply the teeth and lining of the maxil- 
lary sinus, 

B. Infraorbital artery. This vessel fre- 
quently arises from a common trunk with 
the posterior superior alveolar artery. (Fig. 
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12). Ít courses superiorly to enter the orbit 
through the inferior orbital fissure. It then 
runs anteriorly along the roof of the maxil- 
larv antrum (orbital floor), first in the 
intraorbital groove and then within the 
infraorbital canal. [t emerges through the 
inferior orbital foramen onto the face (Fig. 
s; and 6) to supply the lower evelid, upper 
lip, lacrimal sac and side of the nose. Within 
the orbit it gives rise to muscular branches 
as well as the anterior superior alveolar 
arteries. The infraorbital artery is well 
known for its collateral pathways. In addi- 
tion to anastomoses with other segments of 
the external carotid artery, it gives rise to 
collaterals with the intracranial circulation 
sza the angular and lacrimal arteries," and 
through meningeal branches.*In addition to 
outlining the roof of the antrum, or floor 
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of the orbit, distal branches anastomose 
with the anterior distribution of the pos- 
terior superior alveolar artery, and with 
branches of the facial artery, forming a 
vascular network over the anterior wall of 
the maxillary antrum. 

C. Greater (descending) palatine artery. 
This vessel courses inferiorlv through the 
ptervgopalatine fossa and pterygopalatine 
canal and emerges from the palatine fora- 
men. It then curves forward as the major 
palatine artery and runs along the infericr 
surface of the hard palate within a bony 
groove on the medial aspect of the alveolar 
border (Fig. £;6; and 8-11). It then curves 
superiorly and passes through the incisive 
foramen whereit anastomoses with branches 
of the sphenopalatine artery within. the 
nasal cavity (Fig. 6; and 8). Within the 


fic. 4. Pterygopalatine fossa. C4) Anterior view of the sphenoid bone. The pterygoid process forms the pos- 
terior wall of the fossa. Note the position of the communicating foramina and canals. (B) Anteroposterior 
laminagram through the pterygoid plates behind the posterior wall of the fossa. Note the proximity of the 
pterygoid canal (P) to the foor of the sphenoid sinus (SpS). The palatinovaginal canal PV) is also seen. 
£C) Anteroposterior laminagram through the posterior wall of the fossa. The foramen rotundum (Rọ and 


pharyngeal canal (P) are seen. (D) Anteroposterior laminagram through the anterior aspect of the fossa 


demonstrating the inferiorly directed pterygopalatine canal (PpC) and its foramen (Pp). HP-—hard 
palate. 
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Tase II 


DISTRIBUTION OF THE THIRD (PTERYGOPALATINE) 
PORTION OF THE MAXILLARY ARTERY 














Direction Branch Route of Exit 
Lateral ^ Posterior, Superior, Pterygomaxillary 
Alveolar Fissure 
Anterior Infraorbital Inferior Orbital 
Fissure 
Inferior Greater Palatine Pterygopalatine 
Canal 
Medial | Sphenopalatine Sphenopalatine 
Foramen 
Posterior A. of Foramen Foramen Rotun- 
Rotundum dum 
A. of Pterygoid Pterygoid Canal 
Canal 
Pharyngeal Palatinovaginal 


Canal 





pterygopalatine canal it gives rise to the 
lesser palatine branches which descend in 
separate canals to supply the soft palate 
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lesser palatine arteries outline the posterior 
wall of the maxillary antrum and the major 
palatine artery outlines the antral floor 
(Fig. 6). 

D. Sphenopalatine artery. This vessel is 
considered the terminal branch of the max- 
illary artery. It leaves the pterygopalatine 
fossa via the sphenopalatine foramen (Fig. 
3, A and D) and enters the nasal cavity 
behind the superior meatus. It immediately 
gives rise to the posterior lateral nasal 
branches to the conchae and meatuses (Fig. 
9B) and assists in the supply to the para- 
nasal sinuses. The sphenopalatine continues 
medially across the roof of the nasal cavity 
along the under surface of the sphenoid and 
reaches the nasal septum. Here it gives rise 
to the posterior septal branches (Fig. 
8-11). One of these runs obliquely antero- 
inferiorly in a groove on the vomer to the 
incisive canal where it anastomoses with 
the major palatine artery (Fig. 5; and 6). 


and the palatine tonsils. The greater and The sphenopalatine artery gives rise to 





Fro. 5. Diagram of the branches of the third (ptery- 
gopalatine) portion of the maxillary artery. (4) 
Anteroposterior view. (B) Lateral view. Some of 
the major collaterals have been indicated. A— 
angular a.; APC—artery of the pterygoid canal; 
Et—ethmoidal a.a., GP—greater palatine a.; 

IF—incisive foramen; IMA—maxillary a.; lo—infraorbital a.; loF—inferior orbital fissure; LP—lesser 

palatine a.; MP—major palatine a.; PC—pterygoid canal; Ph—pharyngeal a.; PLN— post. lat. nasal 

branch of sphenopalatine a.; PmF—pterygomaxillary fissure; PSA—post. sup. alveolar a.; PvC— palatino- 
vaginal canal; S—septal branch of sphenopalatine a.; Sp—sphenopalatine a.;SpF—sphenopalatine foramen. 
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Vic. 6. Branches of the third portion of the maxillary artery in me lateral projection. G4) Wired skull. The 
major branches of the third portion outline the walls of the nzeilary antrum. Only one of the posteriorly 
directed. branches, the artery of the ptervgoid canal (APC), has been included. (B) Selective external 


carotid arteriogram. Note the fine sphenopalatine branches 


). A septal branch can be seen coursing 


obliquely downward toward the incisive foramen (W9. 


collaterals which pass through the cribri- 
torm plate of the ethmoid to anastomose 
with the ethmoidal arteries (perforating or 
meningeal branches) (Fig. 9). Anteriorly 
some branches anastomose with the su- 
perior labial artery. 

E. Pharyngeal artery. This vessel is 
usually very small. It leaves the ptervgo- 
palatine fossa posteriorly through the pala- 
tinovaginal (pharyngeal) canal (Fig. 4) and 
is distributed to the upper part of the naso- 
pharynx and the auditory tube (Fig. 7). It 
anastomoses with the ascending palatine 
and ascending pharyngeal arteries. It may, 
on occasion, be quite large, and in view of 
its extensive vascular anastomoses, may be 
clinically significant in the control of 
epistaxis. 

F. Artery of the pterygoid canal. This 
branch, also known as the vidian arterv, 
courses posteriorly through the pterygoid 
(vidian) canal into the cartilage of the for- 
amen lacerum (Fig. 3; and 4). 1t frequently 
arises from the greater palatine artery. It 
supplies the lateral pharyngeal recesses and 
anastomoses with the ascending pharvn- 
geal and sphenopalatine arteries. It gives 
rise to branches supplying the auditory 
tube and tympanic region. This vessel is 
the remnant of the first aortic arch and is 


thought to be a direct collateral with the 
petrous portion of the internal carotid 
artery. = This vessel has been reported to 
be conszlerablv large at surgery and may 
be represented by several small arteries.” 

G. *rtery of the foramen rotundum. 
This is te most lateral of the 3 posteriorly 





Fic. 7. Ta- pharyngeal artery. [n the lateral projec- 


tion the pharyngeal artery (Ph) can be seen 
coursing backward from the ptervgopalatine fossa. 
This vessel is infrequently identifed arterio- 
graphica ly. [MA maxillary artery. 
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hic. 8. The branches of the third portion of the maxillary artery in the anteroposterior projection. (4) 
Wired skull. (8j Postmortem injection. Note the upward course of the distal portion of the major palatine 
artery (MP) through the incisive foramen into the nasal cavity. The posterior inferior alveolar artery 
(PSA) has not been opacified. GP-- greater. palatine au LA inferior alveolar a; blo--infraorbital ag 
MM mullle meningeal a; MP malor palatine a.; PSA posterior superior alveolar a.; Sp -spheno- 
palatine a. 


directed branches. It is thought to anas- RADIOGRAPHIC. AN ATOMIC CORRELATION 
tomose with twigs from the internal carotid In order to supplement and confirm 


artery, in particular, with the artery of the observations from our patient population, 
inferior cavernous sinus,” postmortem specimens were injected with 





hic. g. The branches of the third portion of the maxillary artery in the Towne projection. (7) Wired skull. 
LB) External carotid arteriogram, In this projection there is separation of the branches of the third portion 
of the maxillary artery and they are protected below the base of the skull. Note their relationship to the 
walls of the maxillary antrum and nasal cavity, Ethmoidal branches of the sphenopalatine artery can be 
seen OW) APC artery of pterygoid canal; GP- greater palatine; LA inferior alveolar a.; blo infra. 
orbital a; MM--middle meningeal ao: MP--major. palatine à.; N--posteror lateral nasal branch of 











sphenopalatine a.; PSA- posterior superior alveolar a.; Sp- sphenopalatine a. 
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a barium-gel mixture. Further correlation 
was obtained using a skull model with 
radiopaque wires representing the major 
branches. 

In most instances more than one projec- 
tion is required to define the full extent of 
these branches. Most of the major branches 
of the third portion can be identified in the 
lateral projection (Fig. 6). In the frontal 
plane the Towne projection provides the 
best separation of these distal branches and 
places them beneath the base of the skull 
(Fig. g). In the Waters’ projection these 
vessels are dificult to separate; however, 
the full extent of the infraorbital artery 
can be defined in this view (Fig. 10). 

The branches of the third portion of the 
maxillary artery conform to the boundaries 
of several important facial compartments. 
Consequently any change in topography 
can serve as an indicator of alteration in 
these boundaries as might occur secondary 
to neoplasm, inflammation or trauma, 

1. Maxillary antrum, Several branches 
form a framework around the 
maxillary antrum. In the lateral projection 
(Fig. 6) the infraorbital artery Js seen 


vascular 


coursing along the antral roof (or floor of 
the orbit). The greater and lesser palatine 
branches descend along the posterior wall 
and the major palatine artery conforms to 
the antral floor. The posterior superior 
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alveoler artery travels around the lateral 
wall ard the posterior lateral nasal branches 
of the sphenopalatine artery run along is 
medial wall. This later relationship is best 
appreciated in the submentovertex projec- 
tion (tig, 11). Topographic changes m 
these vessels and their significance in antral 
neoplasms will be one subject of a subse- 
quent report. 

2, Nasal cavity. The sphenopalatine ar- 
tery aad its branches correspond to the 
boundzries of the ipsilateral half of the 
nasal cavity. The main truck crosses its 
roof beaeath the body of the sphenoid (Fig. 
S; g; and 11). The posterior lateral nasel 
and the posterior septal branches corre- 
spond :o the lateral wall and septum re- 
spectively. These are best defined in the 
anteroposterior or, preferably, the Towne 
project on (Fig. 8; and 9). 

3. Pwrvgopalatine fossa. The greater and 
lesser palatine arteries, traversing the 
ptervgc palatine fossa and canal, constitute 
a vascular marker separating the posterior 
wall of the maxillary antrum from the an- 
terior surface of the pterygoid process of 
the sphenoid bone. Any alteration in the 
positior of these vessels would indicate 
either extension ot pathology from the 
manillacy antrum into the fossa or direc: 
invasion of the fossa. 

In most instances, the posteriorly di- 





Pic. 10. The branches of the third portion of the maxillary artery n the Waters’ projection. (4) Wired skull. 
(B) External carotid arteriogram. The distal branches are crowded together and thus more difficult to 
define. Note the course of the infraorbital (lo) and sphenopalatiae (Sp) arteries. 


rected branches are dificult to identify. 
This is primarily due to their smal size and 
the overlying osseous structures at the skull 
base. The pharyngeal artery has been iden- 
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Fic. ti. Wired skull in the submentovertex. projec- 
tion. The course of the distal branches can be seen 
framing the maxillary antrum and the ipsilateral 
nasal cavity, This protection may also be useful in 
defining the posteriorly directed branches repre- 
sented here by the artery of the pterygoid canal 
CAPC [o -infraorbital a.; MP-—maior palatine 
a.; PSA posterior superior alveolar a.; Se septal 
branch of the sphenopalatine a. (Spi. 
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tied in a small percentage of patients in 
the lateral projection (Fig. 7). The sub- 
mentovertex projection may also be helpful 
in visualizing these posteriorly directed 
branches (Fig. 11). The artery of the pterv- 
goid canal and the artery of the foramen 
rotundum are usually not identified arterio- 
graphically in norma. situations; however, 
these vessels have been seen in cases of col- 
lateral flow between the distal maxillary 
artery and the internal carotid artery. 5121 

Variations in the angiographic appear- 
ance ef the branches of the third portion of 
the maxillary artery were infrequent in the 
angiograms reviewed, These consisted pri- 
marily in the origin of the posterior su- 





Vic. 12. Common variation of the branch es of the third portion of the maxillary artery. C7) Lateral external 
carotid arteriogram. This case demorstrates two of the more common variations, namely, a common 
trunk for the infraorbital (Lo) and po: terior superior alveolar (PSA? arteries and the accessory meningeal 
artery (AMD arising from the middle meningeal artery (MIM). (2) Lateral postmortem injection. The 
anterior deep temporal artery (ADT, arises from a common trunk with the posterior superior alveolar 
artery (PSA). 
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perior alveolar artery and the infraorbital 
artery, arising either separately (Fig. 2; and 
6B) or from a common trunk (Fig. 124). 
The anterior deep temporal artery, al- 
though considered a branch of the second 
portion, has been seen to arise from the 
posterior superior alveolar artery (Fig. 


12). 
SUMMARY 


The branches of the terminal portion of 
the maxillary artery emanate from. the 
pterygopalatine fossa through bony foram- 
ina or fissures to supply the deep facial 
structures. The radiographic anatomy of 
the fossa and its openings are reviewed. The 
normal vascular anatomy is defined and 
correlated with postmortem injections and 
a dried skull model. 

The consistent arteriographic distribu- 
tion of these vessels is determined by their 
relationship to the facial skeleton. These 
branches conform to the bony partitions of 
several important facial compartments, 
namely, the maxillary antrum, nasal cav- 
itv, and pterygopalatine fossa. Changes in 
topography may indicate pathologic alter- 
ations in these boundaries. 


William E. Allen, HI, M.D. 
Department of Rad iology 

Yale University School of Medicine 
333 Cedar Street 

New Haven, Connecticut o6c10 
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THE HYPOGLOSSAL ARTERY AND 
HYPOGLOSSAL CANAL* 


By GEOFFREY A. WARDWELL, M.D., JOHN A. GOREE, M.D., asd JOHN P. JIMENEZ, M.D. 


DC RHAM, NORTH CAROLINA 


L'THOUGH there have been rumerous 

reported cases of persistence of the 
primitive hypoglossal artery,’ there is little 
information to be found in the Eterature 
concerning alterations of the hyooglossal 
canal in this anomaly? Recently, we have 
had the opportunity to examine tae roent- 
genographic features of the hypoglossal 
canal in 2 patients with a hypoglossal 
artery found incidentally at carctid arte- 
nography. 

The purposes of this paper are to docu- 
ment the roentgenographic chances in the 
hypoglossal canal through which this 
anomalous artery courses and to d scuss the 
differential diagnosis of hypoglossal canal 
enlargement. 


REPORT OF CASES 


Case 1. A 69 year old female was a {mitted to 
this hospital following an automobile accident. 
Because of right hemiparesis she underwent left 
carotid arteriography to rule our subdural 
hematoma. The study was normel and an 
incidental finding was a persistent primitive 
hypoglossal artery (Fig. 1, Æ and 3). Subse- 
quently, modified reversed Stenvers views of 
the skul (Fig. 2, J and B) and linear coronal 
tomograms (Fig. 3) were obtained to demon- 
strate the hypoglossal canals. These studies re- 
vealed enlargement of the left Lvpoglossal 
canal (13 mm. hy to mm.) as compar:d with the 
right canal (6 mm. by 7 mm.). The enlarged 
canal retained a smooth sclerotic rim. 


Cask i. An 84 year old female was admitted 
to this hospital for evaluation of headaches and 
right hemiparesis. Left carotid arteriography 
demonstrated a frontal convexity meningioma, 
together with the incidental finding of a per- 
sistent hypoglossal artery. Reverse Stenvers 
views (Fig. 4, 7 and B) and tomograms (Fig. 
z, fC) revealed an enlarged left aypoglossal 
canal measuring 18 mm. by g mm. as compared 


with 8 mm. by 6 mm. measurements of the 
right canal. The rim was smooth and sclerotic. 
A reversed. Stenvers series obtained during 
arteriography showed the primitive hypoglossal 
artery coursing through the enlarged hypo- 
glossal canal (Fig. 6, 4 and B). 


ANATOMIC CONSIDERATIONS 

The persistent hypoglossal artery is a 
large branch arising. from the internal 
carotid artery opposite the first to third 
cervical vertebral bodies. lt is somewhat 
tortuous and lies anterior to the course of 
the normal vertebral artery. The vessel 
passes through the hypoglossal canal into 
the posterior fossa and joins the basilar 
arterv,* The hypoglossal or anterior con. 
dvloid canal courses anterolaterally and 
shghtly cephalad through the occipital 
condvles. In addition to the hypoglossal 
nerve, the canal transmits a meningeal 
branch of the ascending pharyngeal artery 
and a plexus of emissary veins? When per. 
sistent, the hypoglossal artery also passes 
through this canal. 





DISCUSSION 


Gerlach ef al? and Kravenbühl and 
Yasargil® mentioned that if the primitive 
hypoglossal artery is present, the hvpo- 
glossal canal on that side is enlarged. 
Kravenbühl and Yasargil? did not illustrate 
this finding. Gerlach ef a/l? demonstrated 
the hypoglossal artery passing through the 
canal in an oblique projection at arteriog- 
raphy. However, they included no com. 
parative roentgenograms or measurements 
of the hypoglossal canals. In 1964, Con. 
stans e£ al? utilized tomography to demon- 
strate an enlarged hypoglossal canal sec- 
ondary to a persistent hypoglossal artery. 
This is the only case we have been able to 


* From the Department of Radiology, Duke Uaiversity Medical Center, Durham, North Carolina. 
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bie. i. Case i. Percutaneous left common carotid arteriograms. (2) Lateral view shows the primitive hypo- 
glossal artery arising from the internal carotid artery (open arw) and coursing through the hypoglossal 
canal topposing arrows? to join the basilar artery, : B). Anterooosterior view shows simultaneous filling 
of the anterior and posterior circulation, 

















Fic. 2. Case i. Modified reversed Stenvers view. (7) The normal ight canal (arrows) measures 7 mm. by 


6 mm. (B) The enlarged left canal (arrows) measures 1; mm. > 1o mm. The contour is smooth with a 
thin sclerotic rim. 





Vic. 3. Case L Anteroposterior linear coronal tomo- 
gram at the level of the foramen magnum. The 
right canal (left arrow} is seen indistinctly. The 
left canal tright arrow} is enlarged when compared 
to the right. 


find in the literature with comparative 
roentgenographic documentation. Con- 
stans e£ al” gave no measurements. 

The normal roentgenographic anatomy of 





Vic. 4. Case ri. Modified reversed Stenvers view. G 
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the hypoglossal canal was described by 
Kirdani,? In his series of 68 canals, using 
dried skulls and patient material, he found 
that the mid portion cf the canal tended to 
be round with a 6 mm. average diameter. 
The largest diameter was 11 mm. and the 
smallest 4 mm. A variation of as much as 
3 mm. was found when comparing opposite 
sides of the same skull in the reversed 
Stenvers position. The inner and outer 
openings of the hypoglossal canal tended 
to be oval with the long axis horizontal. 
The greatest diameter of either opening was 
12 mm. The absolute and comparative 
measurements in both our cases exceed the 
upper limits of normal according to Kirdani. 
The left hypoglossal canal in Case 1 (13 
mm. by to mm.) is 6 mm. larger than the 
normal right canal (6 mm. by 7 mm.) 
when the greatest diameters are compared 








) The normal right canal (arrowheads) measures 8 mm. 


by o mm. (BH) The enlarged left canal (arrows) is 18 mm. by 9 mm. The canal has a "kidney bean" con- 


tour with a thin sclerotic rim. 


Vor, t8, No. 3 
The long axis is vertical in the abnormal 
canal. In Case n, the left canal (18 mm. by 
g mm.) is 10 mm. larger in its greatest 
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diameter than the normal right canal (8 
mm. by 6 mm.). The long axis is again 
vertical n the abnormal canal. In the case 









































lic. 5. Case it. U4) Linear tomogram in the modified reversed Stenvers projection shows the normal right 
canal (arrowheads). (E) The large left canal (arrows) indicates the “kidney bean" contour more clearly 
than on the plain roentgenogram. (C) Anteroposterior linear coreana] tomogram at the level of the occipital 
condyles shows the large Jeft canal (arrowheads) as compared with the normal right canal (arrows). 
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Fic. 6. Case 11. Percutaneous left carotid arteriograms. 64) Early arterial phase. The persistent hypoglossal 
artery (arrows) arises from the internal carotid artery (open arrow) and pursues a tortuous course through 
the hypoglossal canal. (B) Late venous phase. The hypoglossal canal (arrows; is seen without contrast 
material in the anomalous artery. The contour is identical to the canal in Figure 4B. 


reported by Constans e al? the greatest 
diameter of the abnormal canal was oblique 
but more nearly horizontal than vertical. 
His patient was 27 vears of age, whereas 
our patients were 6g and 84. This suggests 
simply that the more vertical axis in our 
cases results from atherosclerotic elonga- 
tion and ectasia superimposed on the 
normally tortuous hypoglossal artery. 
Valvassori and | Kirdani!? reported 11 
cases of enlargement of the hypoglossal 
canal. The various etiologies included 
hypoglossal neurinoma, meningioma (alone 
and tn association with neurofibromatosis), 
primary cholesteatoma, chordoma, glomus 
jugulare tumor and osteomyelitis. The 
roentgenographic differentiation. between 
benign (intracanalicular) and destructive 
and extensive canal enlargement was not 
made. A review of their roentgenograms 
and descriptions revealed that 16 of the 11 


cases had gross destruction, not only of the 
margins of the hypoglossal canal, but also 
of the jugular canal and other surrounding 
structures. Two of these 10 cases were 
hypoglossal neurinomas. Their only case of 
an isolated enlargement of the hypoglossal 
canal showed a smooth sclerotic rim with- 
out destruction and was considered to con- 
tain an unproven neurinoma. 

A review of published cases of hypo- 
glossal neurinoma include 3 additional 
cases with abnormal skull roentgenograms. 
In à: case,! the roentgenograms were taken 
postoperatively and, together with a similar 
report," showed bone destruction involving 
the base of the skull as well as the hypo- 
glossal canal. À third case! was a patient 
with generalized neurofibromatosis and had 
roentgenographic docamentation of an en- 
larged hypoglossal canal with a thin scle- 
rotic rim, Bernasconi ef a/.! stated that this 
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is the only certain sign of neurinoma of the 
12th nerve. A biopsy of the hypoglossal 
nerve in that case was not done. The canals 
of the present cases and that of Constans 
et al? retain sclerotic margins and extend 
the differential diagnosis of benign enlarge- 
ment of the hypoglossal canal to include 
the persistent primitive hypoglossal artery. 
When the current material is included in 
the reported cases of hypoglossal neurinoma 
and persistent hypoglossal artery, it is ap- 
parent that the most common cause of 
benign (intracanalicular) hypoglossal canal 
enlargement may well be the anomalous 
artery. A search of the literature has failed 
to reveal other documented causes of 
benign hvpoglossal canal enlargement. 


SUMMARY 

Two cases of persistence of the primitive 
hypoglossal artery are reported with roent- 
genographic documentation of associated 
enlargement of the hypoglossal canal. 

When intracanalicular enlargement of 
the hvpoglossal canal is identified, this 
anomalous vessel should be the primary 
consideration in the differential diagnosis. 


John A. Goree, M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 27710 
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CONGENITAL ABSENCE OF THE INTERNAL CAROTID 
ARTERY ASSOCIATED WITH CEREBRAL HEMI- 
ATROPHY, ABSENCE OF THE EXTERNAL 
CAROTID ARTERY, AND PERSISTENCE 
OF THE STAPEDIAL ARTERY* 


By JAMES 5. TEAL, M.D., CALVIN _. 


RUMBAUGH, M.D., R 
HERVEY D. SEGALL, 


THOMAS BERGERON, M.D., and 
M.D. 


LOS ANGELES, CALIFORNIA 


NONGENITAL absence of the internal 
carotid artery has been rarely reported, 
Since Tode* first described absence of the 






internal carotid artery in 1787, the 
authors are aware of reports of 26 
1, 9,12, 15, 16, 19, 22 


casest- —24, 26, 30—33, 40, 41. 4448.50 of 


unilateral total absence, 6 cases! i 5s. 
of bilateral total absence, 5 cases 7:329 of 
unilateral partial absence and ı case!" of 
bilateral partial absence. Of this number, 
only g cases! &1622.28,26.40.51.47 of unilateral 
and 1 case® of bilateral total absence were 
demonstrated angiographically. Zach case 
of partial absence was demons-rated by 
angiography. We are presently reporting 
the sixth case of unilateral partial absence 
and the tenth case of unilateral total ab- 
sence of the internal carotid arte-v demon- 
strated by angiography known te us. 

The case of partial absence of the internal 
carotid artery presented here is unique in 
that we feel that it represents the first 
report of demonstration of a vascular 
etiology of primary cerebral hemiatrophy 
in a living patient. Carotid angiography 
demonstrated absence of the preximal left 
internal carotid artery with maintenance of 
the petrous (possibly distal cervical) and 
more distal portions of the interral carotid 
artery by means of collateral ow through 
a branch of the external carotid artery in a 
patient with a classical history of primary 
cerebral hemiatrophy. 

Parker and Gaede’ have recently re- 
ported the postmortem finding of agenesis 
of the left internal carotid, left middle 
cerebral, and left posterior comrunicating 


arteries combined with marked hypoplasia 
and poor myelination of the entire left 
pyramidal system in a patient with a 
typical history of primary cerebral hemi- 
atrophy. This apparently was the first def- 
initive demonstration of a vascular etiology 
of primary cerebral hemiatrophy. 

The case of unilateral total absence of 
the internal carotid artery presented here 
is also unique particularly from an ana- 
tomic point of view. Associated contra- 
lateral absence of the external carotid 
artery with its usual branches arising from 
the internal carotid artery and persistence 
of the stapedial artery were demonstrated 
by angiography. 

The embryology of the carotid arteries 
has been well described by Padget.?? She 
states that the internal carotid arteries, 

which first appear in the 5 mm. (24 days) 
stage, are formed from the terminal seg- 
ments of the paired dorsal aortae and from 
the third branchial arches. At the 4 mm. 
(28 days) stage, anterior (primordial an- 
terior cerebral, middle cerebral and an- 
terior choroidal arteries) and posterior 
branches are formed. 'The primordial stem 
of the external carotid artery is the proxi- 
mal aspect of the ventral pharyngeal artery 
which is first seen at the 5-6 mm. (29 
days) stage. Definitive branches of the ex- 
ternal carotid artery (thyroid and lingual 
branches) are first seen during the 12-14 
mm. (35 days) stage as the proximal part 
of the ventral pharyngeal artery. The 
common carotid artery is also seen during 
the 12-14 mm. stage as obliteration of the 


* From the Department of Neuroradiology, Ls Angeles County-University of Southern California Medical Center, Los Angeles, 


alifornia. 
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segment of paired aortae between the third 
and fourth aortic arches approaches. The 
appearance of the definitive common 
carotid artery occurs in the 16-18 mm. (40 
days) stage. 

Padget?? states that anastomosis between 
the primitive hyoid artery, a branch of the 
internal carotid artery, and distal end of 
the ventral pharyngeal artery is present 
during the 12-14 mm. stage. Conceivably, 
an insult which results in loss of patency 
of the proximal internal carotid artery 
during this stage could prevent involution 
of the primitive anastomosis, thereby al- 
lowing persistence of patency of the distal 
internal carotid artery. 

The nature of the sequence of events 
which lead to total absence of the internal 
carotid artery is unknown. However, 
Keen’? suggests that unilateral absence of 
the internal carotid artery may be due to 
mechanical causes in early development 
such as pressure effects, excessive bending 
of the cephalic end of the embryo to one 
side or the other, effects of amniotic ad- 
hesions, ete. 

Congenital absence of the external 
carotid artery with its usual branches aris- 
ing from the internal carotid artery may be 
explained by either failure of the stem of 
the external carotid artery to develop or 
involution of the stem of the external 
carotid artery following annexation by the 
internal carotid artery of all external 
carotid branches. 


REPORT OF CASES 


Case r. DW. This 41 year old white male was 
admitted to the Los Angeles County-University 
of Southern California Medical Center for eval- 
uation of generalized central nervous system 
deterioration. His past history obtained from 
older members of his family was remarkable in 
that a seizure disorder, marked right hemi- 
paresis and mental retardation had been pres- 
ent since birth. In spite of his handicap, he had 
been able to care for himself until about 3 
months prior to admission to this center at 
which time he was institutionalized at a state 
hospital. 

Because of increasing. somnolence, he was 
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Vic. r. 
strates eft.sided hypertrophy of the following: 


Case 1. Plain skull roentgenogram demon- 
frontal iad ethmoidal sinuses; calvarium; tem- 
poral bere air cells; and anterior clinoid process. 
Also seea are elevation of the left sphenoidal ridge 
and left sale of planum sphenoidale; and tilting of 
the cristuazalli to the left. 


admitted so this center. Examination at that 
time revexed a lethargic patient with marked 
right henzisaresis and atrophic musculature on 
the right cele of his body. Plain skull Alm roent- 
genogram Fig. 1) revealed the typical findings 
of cerebrel hemiatrophy as described by Dyke 
ef al’ A brain scan indicated suggestive in- 
creased uake in the right hemisphere. Right 
common :zretid angiography (not shown) on 
February <s, 1971 demonstrated a very large 
right inte-sal carotid artery, right-to-left shift 
of the madline cerebral vessels, spontaneous 
opacificat en of the left anterior and middle 
cerebral a series, and left-sided ventricular dila- 
tation accerding to the appearance of the left 
thalamo-sz iate. vein. These findings were felt 
to represert the result of left cerebral hemi- 
atrophy. = owever, in view of the equivocal 
brain scar, serial scanning was recommended. 
The patiem: was then transferred to an affiliated 
neurologic disease chronic care and rehabilita- 
tion hospi: sl. 

However, because of continued deterioration 
of his neu-elogic status (increase in stupor and 
onset of progressive left hemiparesis), he was 
readmitted to LAC-USC Medical Center for 
re-evaluat en. At this time lumbar puncture 
revealed ar increase in both the pressure and 
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Fis. 2. Case 1. C4) Right common carotid arteriogram demonstrates large right internal carotid, right an- 
terior cerebral, and anterior communicating arteries and spontaneous opaeification of a smaller proximal 
left anterior cerebral artery. CH) Exposure made } second after i4 demonstrates right-to-left shift of anterior 
cerebral artery branches and spontancous opacification of branches of the left middle cerebral artery 
(small arrows}. 

protein. content of the cerebrospinal fuid. A 

repeat brain scan revealed a large discrete focus 

of increased uptake in the right hemisphere. 

Bilateral carotid and left brachial cerebral angi- 

ography (Fig. 2 6) on August 8, 1971 revealed 

a marked increase in the right-to-left shitt of the 

midline vessels. This occurred since the angio- 

gram of 6 months earlier, without discrete locali- 
zation of a mass and absence of the left internal 
carotid artery from the usual region of its origin 
tothe vicinity of the junction of the cervical and 
petrous portions where it was noted ro All in an 
antegrade fashion through the ascending pharyn- 
geal branch of the external carotid artery. Com- 
bined ventriculography and pneumoencephal- 
ography disclosed the presence of a large supra- 
sylvian mass compressing the right lateral 





Vic. 3. Case 1. Left “common” carotid arteriogram 
demonstrates the origin (closed arrow? of a small 
branch arising from the posterior surface of the 
“common” carotid artery opposite the superior 
thyroid artery (arrowhead) and rejoining (open 
arrow) the external carotid artery a few centi- 
meters higher. This probably represents either a 
simple fenestration or an aborted proximal internal 
carotid artery. 
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Fic. 4. Case r. (4 and B) Left carotid arteriogram demonstrates 
left internal carotid artery (open arrows) being filled ca the as 
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petrous and cavernous portions of the 
nding pharyngeal artery (small closed 





arrows). Note opacification of the ophthalmic artery zia both the internal carotid and middle meningeal 


arteries. 


ventricle. At surgery a large malignant epen- 
dymoma resected. The postoperative 
course was unremarkable and the patient was 
returned to the affiliated chronic care neuro- 
logic disease hospital for rehabilitation. 


Was 


Case ir, EP. This 66 vear old black female was 
admitted to the L.AC-USC Medical Center on 
April 1o, 1969 following a fall from which she 
sustained injuries to the left side of her head 
and face. Her past history was unremarkable 
except for alcoholism. 

At the time of admission, she was dysphasic 
and exhibited a left VIE nerve weakness. The 
dav after admission, she began to have left 
facial seizures. Two days later, right body 
seizures commenced which progressed to status 
epilepticus in about 24 hours. At this rime, cere- 
bral angiography was requested to exclude the 
presence of a subdural hematoma. 

Left carotid angiography (Fig. 7; and 8, .7 
and B) revealed congenital absence of the lett 
internal carorid artery, origin of the left oph- 
thalmic artery from the left middle meningeal 
artery, and a small, probably traumatic, aneu- 


rvsm of rhe left superficial temporal artery. 
Right cansid angiography (Fig. to, .7-C) dem- 
onstrated small aneurysms of the cavernous 
portion of the right internal carotid artery, 
visualizatien of the anterior cerebral artery 
system on the right side only, absence of the 
external carorid artery with its usual branches 
arising frem the internal carotid artery, petrous 
internal carotid artery origin. of the middle 
meningeal artery (persistent stapedial artery), 
and an unusual course of the petrous internal 
carotid artery. Left brachial cerebral angiogra- 
phy (Fig. 9, .7 and B) demonstrated a large 
arterial stem on the left at the termination of 
the basilar artery which gave origin to the left 
posterior cerebral artery and continued as a 
markedly onlarged left posterior communicat- 
ing artery giving rise to the left middle and 
anterior cerebral arteries or the (eft middle 
cerebral artery alone, which im turn gave rise 
to the left anterior cerebral artery. Also noted 
were a large avascular mantle over the left cere- 
bral hemibhere having the appearance of a 
subacute sibdural hematoma and a probable 
aneurysm “appropriate views were not taken 
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Fic g. Case i. G7 and B) Left carotid 
arteriograms demonstrate filling of the 
distal cervical or proximal petrous 
portion of the internal carotid artery 
topen arrows) ca the ascending 
pharyngeal artery (closed arrows). 
(C) Left carotid arteriogram (expo- 
sure 5 second after B) demonstrates 
the petrous and cavernous portions of 
the internal carotid artery (open ar- 
rows) filling zia the ascending pharyn- 
geal artery (closed zrrows). Note the 
opacification of the left vertebral ar- 
tery Ua anastomotic — muscular 
branches of the ascending pharyngeal 
and occipital arteries. 
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Vio. 6. Case 1. CD Left brachial cerebral arteriogram with digital com pression of the left “com mon" carotid 


artery demonstrates continuation of the basilar artery as a lae arterial stem ("proximal left posterior 
cerebral artery") (arrowhead) on the left which gives origin t: the left posterior cerebral and posterior 
communicating arteries and retrograde opacification of the intemal] carotid artery (arrows). The posterior 
communicating and internal carotid arteries are superimposed : t the level of the upper arrow. (8) Left 
brachial cerebral arteriogram exposed simultaneously with .7 d nonstrates a large posterior communicat- 
ing artery (arge arrowhead), retrograde opacification of the intera! carotid (open arrows? and ophthalmic 
(small arrowheads) arteries, and an area of nonopacification (clsced arrow) secondary to the right internal 


carotid artery contributing nonopacitied blood to the left middle serebral artery. 


to unequivocally confirm or exclude the pres- 
ence of an aneurysm, since this was of secondary 
importance at that time) of the left anterior 
cerebral artery near the usual vicinity of the 
origin of the anterior communicating artery. 

Immediately after angiography, the patient 
was taken to surgery and a large subacute sub- 
dural hemaroma evacuated. The patient ex- 
pired on the third postoperative day. An au- 
topsy was not performed. 


DISCUSSION 


As suggested by Taveras and Wood,” 
and Parker and Gaede," the name primary 
cerebral hemiatrophy is a misnomer since 
what occurs is lack of cerebral develop- 
ment rather than atrophy. The terminology 


cerebral kemihypoplasia or unilateral cere- 
bral hype plasia as suggested by them gives 
a more accurate description. However, 
since the name primary cerebral hemi- 
atrophy is firmly implanted in medical 
literature and its meaning is well under- 
stood, we have chosen to continue its use 
here. 

Alpers ind Dear? state that in primary or 
congenital cerebral hemiatrophy, cerebral 
symptoms (seizures, mental deficiency, and 
hemipar sis) are present from birth. They 
feel that it is the result of congenital and 
heredita- causes or from intrauterine 
transpla ental insult. 

Serres? in 1860 first proposed a vascular 
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Fic. 7. Case it. Left "common" carotid arteriogram 
demonstrates absence of internal carotid artery. 





lic. 8. Case m. 4 and B) Left "common" carotid 


artery, origin of the ophthalmic artery from the middle meningeal artery "large arrow), 
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deny, tara 


pathogenesis; however, his theory has had 
few supporters since significant vascular 
disease has seldom been detected 24-17-25: 
He felt that cerebral hemiatrophy was the 
result of anomalies of the cerebral arteries. 

Case 1 presented here had a history of 
seizures, marked right hemiparesis, and 
mental retardation since birth. Bilateral 
carotid angiography revealed absence of 
the proximal left internal carotid artery 
and a large right internal carotid artery. 
mon carotid bifurcation was noted on the 
left. However, a branch was noted to arise 
from the posterior surface of the “common” 
carotid artery Just below the level of the 
origin of the superior thyroid artery 
Fig. 3). This branch ascended for about 
2 em. and joined the external carotid ar- 
tery. This is felt to be analogous to the 
branch of the common carotid artery which 
Joined the internal carotid artery about 1 
em. distal to the carotid bifurcation as de- 
scribed by Adachi! and probably represents 
either an aborted attempt at formation of 
the proximal internal carotid artery or a 
simple carotid fenestration. The proximal 























arteriograms demonstrate absence of internal carotid 
and a small 


aneurysm of the superficial temporal artery (small arrow), 
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petrous or distal cervical portion of the 
left internal carotid artery was seen to 
communicate with the ascending pharyn- 
geal artery which is a communication not 
known to have been previously reported. 
Lie,? however, has reported the angio- 
graphic demonstration of anastomoses be- 
tween the ascending pharyngeal artery 
and the cavernous and distal petrous por- 
tions of the internal carotid artery. We, 
too, have encountered several examples of 
anastomoses between the — ascending 
pharvngeal artery and the distal petrous 
and cavernous portions of the internal 
carotid artery in cases of proximal internal 
carotid occlusion. 
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No previous reports of angiographic cor- 
firmatizm. of significant cerebrovascular 
deficien^v in association. with primary 
cerebra! hemiatrophy are known to us. 
However, Parker and Gaede? have res 
cently reported the postmortem discover» 
of untiteral internal carotid artery ab- 
sence associated with primary cerebrzl 
hemiateophy. These 2 cases lend stron: 
suppor: to the view that at least one etiok 
ogy of primary cerebral hemiatrophy 1s 
vasculi: in origin. 

The dain skull film roentgenogram (Fig. 
1) of Case 1 demonstrates the roentgeno- 
graphic findings of cerebral hemiatrophr 
reporte by Dyke e al These findings 


" 








Vic. 9. Case n. 64 and B) Left brachial cerebral arteriograms de? onstrate opacification of the left anterior 
cerebral and middle cerebral arteries, a probable aneurysm neas the region of the anterior communicating 


artery (large arrow), and displacement of the peripheral mici 


and anterior cerebral arteries from the 


inner table of the skull by a subacute subdural hematoma (sme: arrows). Note the absence of dilution of 
contrast medium by nonopacified blood in the anterior and mide cerebral arteries indicating the absence 
of significant contribution by an anomalous internal carotid arcery. 
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may be seen in primary and secondary 
cerebral hemiatrophy. In general, the bone 
changes tend to be more severe in the pri- 
mary form, However, in view of con- 
siderable variation of cerebral ard bone 
changes in both forms, plain skall film 
roentgenographic findings are of limited use 
in differentiating between primery and 
secondary cerebral hemiatrophy, 

Even though agenesis of the internal 
carotid artery was first described in 1787 
only few such cases have been reported. 
The most striking clinical significance of 
this anomaly is the association with intra- 
cranial aneurysms. Of the 31 known re- 
ported cases of total absence of the internal 
carotid, 7 have presented with subarach- 
noid hemorrhage, 4 resulting from anterior 
communicating aneurysms, 2 resulting 
from basilar artery aneurysms, ard 1 was 
the result of a middle cerebral areurysm. 
Case 11 presented here was noted to have 
aneurysms of the cavernous internal carotid 
artery on the right and a probable intra- 
dural aneurysm on the left near the origin 
of the anterior communicating artery, 

Two patients with agenesis of the in- 
ternal carotid artery without demon- 
strable aneurysm, in addition to the case 
associated with primary cerebral hemi- 
atrophy reported by Parker and Gaede,’ 
have been reported who presented with 
neurologic deficits. Verbiest” reported that 
1 of these 2 patients presented wich paral- 
ysis of several cranial nerves secoadarv to 
compression by a dilated loop of the basilar 
artery, The second patient reported. by 
Hussain e£ al," presented with left hemi- 
paresis following head trauma ind was 
shown surgically and angiograplucallv to 
have congenital absence of the sight in- 
ternal carotid artery. The case of Hussain 
et al. did not demonstrate an acute sur- 
gical intracranial lesion and it was felt that 
minor head trauma was sufficien: to alter 
the cerebral hemodynamics to produce 
hemiparesis. 

The anomalies of the Circle of Willis 
angiographically demonstrated here in 
total absence of the internal carotid artery 


g loy, 1973 
are quite similar to the autopsy findings of 
several previously recorded cases! 1921/35 
with 2 significant exceptions. The excep- 
tions are: (1) the ipsilateral ophthalmic 
arterv in this patient originated from the 
middle meningeal artery rather than the 
middle cerebral artery; and (2) the perical- 
losal arteries in this patient originated from 
their respective sides rather than both 
originating from the contralateral side. 

It is generally felt that, in order to con- 
clusivelv diagnose congenital total absence 
of an internal carotid arterv, its absence 
should be confirmed surgically or absence 
of the carotid canal should be demon- 
strated either roentgenographically or bv 
dissection. However, Case r1 is felt to repre- 
sent an example of congenital total absence 
of the left internal carotid arterv in spite 
of lack of neck exploration and temporal 
bone dissection and/or tomography. This is 
felt to be the situation because of lack of 
demonstrable remnants of the proximal 
and supraclinoidal internal carotid artery 
as is usually demonstrable in cases of ac- 
quired occlusion. Additional evidence sup- 
porting congenital absence is the origin of 
the left ophthalmic artery from the left 
middle meningeal artery, which is an ex- 
tremely rare phenomenon, whereas the in- 
verse, Ze., ophthalmic artery origin of the 
middle meningeal artery, occurs much 
more frequently. Origin of the left internal 
carotid artery from the aorta is even rarer 
than internal carotid artery absence? and 
is doubtful, since the left anterior. and 
middle cerebral arteries were well opacified 
cia the basilar artery without evidence of 
dilution of contrast material by non- 
opacified blood entering from an anomalous 
internal carotid artery. The associated ex- 
tremely rare vascular aberration on the 
right of absence of the external carotid 
artery with its usual branches arising from 
the internal carotid artery combined with 
persistence of the stapedial artery lend 
even more supportive evidence for a con- 
genital basis of absence of the left internal 
carotid artery. 

Angiographic demonstration of oblitera- 
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Fic. 10. Case ti. C£-C) Right "common" carotid arteriograms demonstrate absence of the external carotid 
artery with its usual branches (lingual (1), facial (22, ascendirz pharyngeal (3), occipital (4), superficial 
temporal ig, small closed arrows), and internal maxillary (6) orteries) arising from the tortuous internal 

carotid artery, origin of the middle meningeal artery (persisten: stapedial artery) (open arrows) from the 
proximal petrous portion of the internal carotid artery, an ophthalmic artery branch (large closed arrow? 
of the middle meningeal artery, an elongated anteriorly convexed course of the distal petrous portion 
(closed arrowheads) of the internal carotid artery, opacificatios of only the right anterior cerebral artery 
and its branches, and small aneurysms (open arrowheads) of te cavernous portion of the internal carotid 
artery. Note in Z the double density along the inferior limb of the anteriorly convexed distal petrous in- 
ternal carotid artery indicating superimposition of the middle aeningeal artery upon this segment. Note 
in C that the origin of the middle meningeal artery (open arcows) from the proximal petrous interna: 
carotid is identifiable in spite of the density of the overlying pesrous temporal bone. 


tion of the distal external carotid artery 
with its usual branches arising from the 
internal carotid artery has been previously 
reported by Seidel In his case the proximal 
stem of the external carotid artery was 
present, whereas in Case 11 presented here 
no evidence of a proximal stem was noted. 
Angiographic demonstration of 
branches of the external carotid 
arising from the internal carotid artery 
without associated external carotid ab- 
sence has been reported previously by 
several authors.1921.27.5 

Persistence of the stapedial artery is an 


usual 
artery 


extremes rare anomaly in man. The au- 
thors’ review of the literature has revealed 
a single? previous angiographic demon. 
stration. According to Padget?" the stape- 
dial artezv appears in the 14 mm. (35 days; 
embryo as a branch of the hvoid artery. 
The stapedial artery has 2 main divisions, 
cz. maxillomandibular and supraorbital. 
The masillomandibular division represents 
the ster of the future middle meningea! 
artery. Ehe supraorbital branch represents 
the exteaded course of the future middle 
meninge.] artery. By approximately the 
40 mm. :«2 days) stage all branches of the 
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have usually been an- 
the ophthalmic and external 


stapedial artery 
nexed by 


carotid arteries and the proximal stem of 


the stapedial artery has usually involuted. 

The elongated, anteriorly convexed 
course of the distal petrous portion of the 
night internal carotid artery (Fig. 10, B 
and C) is quite similar to that demonstrated 
by Guinto and associates? "The sig- 


nificance of the association of the course of 


distal petrous portion of the internal caro- 
tid artery with persistence of the stapedial 
artery is unknown at this time. 

The primary angiographic difference in 
the persistent stapedial artery demon- 
strated here and the previously reported 


Case 13 is that a branch (Fig. 10, 7-C) of 


the middle meningeal artery either joins 
the ophthalmic artery or forms the prin- 
cipal part of the ophthalmic artery. Padget”? 
feels that this should be occasionally ex- 
pected, since in the 20 mm. (40 davs) em- 
brvo the supraorbital branch of the sta- 
pedial artery forms an anastomosis with the 
ophthalmic artery. This, combined with 
failure of the internal maxillary artery to 
annex the involuting stapedial artery, is the 


explanation for ophthalmic artery origin of 


the middle meningeal artery. The inverse, 
i.e. middle meningeal artery origm of the 
ophthalmic artery, as shown on the left side 
(Fig. 8, .7 and B) in Case i1 mav be ex- 
plained by the stapedial-ophthalmic artery 


anastomosis combined with involution of 


the embryonic internal carotid artery after 
annexation of the stapedial artery by the 
internal maxillary artery. 


SUMMARY 


Unilateral congenital absence of the 
internal carotid artery, either partial or 
total, has been rarely demonstrated. We are 
presenting 1 case of each entity. 

The case of partial absence is unique in 
that it is felt to represent the first known 
case of demonstration of a vascular etiology 
of primary cerebral hemiatrophy in a living 
patient. 

The case of unilateral total absence of the 
internal carotid was associated with contra- 
lateral absence of the external carotid ar- 
tery and persistence of the stapedial artery 
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which were incidental findings in a patient 
who presented with a subdural hematoma 
following head trauma. 


James S. Teal, M.D. 
Department of Neuroradiology 
Los Angeles County-University 
of Southern California Medical Center 
1200 North State Street 
Los Angeles, California goo33 
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BILATERAL INCOMPLETE TRAUMATIC OCCLUSION 
OF INTERNAL CAROTID ARTERIES* 
By MARVIN J. FRIEDENBERG, M.D.,t PETER LAKE, M.D.f and 
SAMUEL LANDAU, M.D. 


PALM SPRINGS, CALIFORNIA 


Cc PLETE traumatic occlusion of an 
internal carotid artery is a well rec- 
ognized but relatively rare entity, and to 
date approximately 60 cases have been re- 
ported in the English language literature. 
We wish to report a case of bilateral ix- 
complete traumatic occlusion of the internal 
carotid arteries, a variant which has not 
been reported previously. 


REPORT OF A CASE 


The patient was a 31 year old male commer- 
cial airline pilot who was admitted to the hos- 
pital hypotensive, agitated, and confused after 
sustaining multiple injuries during a private 
aircraft accident. 

Physical examination revealed constricted 
pupils which reacted sluggishly to light. Carotid 
pulses were palpable and equal bilaterally. 
Neurologic examination otherwise was within 
normal limits. Left thoracic subcutaneous em- 
physema and multiple fracture deformities of 
the right lower extremity were present. Roent- 
genographically, the patient had multiple left 
rib fractures and comminuted and compound 
fractures of the right femur, tibia and fibula. 
Skull and cervical spine roentgenographic ex- 
aminations were normal. 

"Therapy included oxygen, hydration, whole 
blood transfusions, antibiotics and Decadron. 
The patient developed spiking temperature 
elevations and became stuporous. Repeat chest 
roentgenogram showed multiple pulmonary 
infiltrates which had not been present previ- 
ously. The diagnosis of pulmonary fat embolism 
and/or thromboembolism was tentatively made, 
and Heparin, Digitalis, and inhalational ther- 
apy were given. Serial urinalyses failed to re- 
veal fat, and no petechiae developed. Electro- 
encephalogram revealed a diffuse slow wave 
abnormality. Ultrasonic encephalogram was 


normal. The patient continued to be dis- 
oriented, confused, intermittently agitated and 
arousable with difficulty. His attention span 
was short and memory was spotty. A psychi- 
atrist concluded that his altered sensorium was 
due to acute traumatic psychosis. Intramuscu- 
lar Thorazine was given to control episodic ir- 
rational agitation and hyperactivity. 

‘Twelve days tollowing admission the patient 
had surgical repair of his right lower extremity 
fractures. Postoperatively, his agitation and 
irrational activity subsided, but he continued 
to be disoriented. Neurologic evaluation re- 
vealed transient left-sided plantar extensor re- 
sponse. Because of this and failure of his sen- 
sorium to improve further, a femoral cerebral 
angiography was performed 22 days following 
admission. Bilateral partial internal carotid 
artery occlusions were diagnosed (Fig. 1, 4-72). 

Anticoagulants were continued by oral 
Coumadin administration, Altered. mentation 
and delusional behavior worsened. live weeks 
alter initial injury the patient stood unassisted 
while confused, and disaligned the main frag- 
ments of his right femoral fracture. The next 
day operative realignment was completed. Con- 
tinued bloody ooze from the operative site re- 
sulted in withdrawal of anticoagulants without 
complication. Physiotherapy was begun. Re- 
peat femoral cerebral angiography 53 days fol- 
lowing admission showed improvement in the 
degree of internal carotid narrowing bilaterally 
(Fig. 2,,7 and B). The following day the patient 
was discharged from the hospital able to walk 
a short distance, although he continued to be 
confused and delusional. 


DISCUSSION 
The clinical histories of reported cases of 
complete traumatic occlusion of one or 
both internal carotid arteries reveal a 
common profile. Most patients have a his- 
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Fic. 1. C4) Lateral and (8) anteroposterior views of the right, ar and D) of the left internal carotid 
arteries. Bilateral common carotid angiography performed by selective catheterization from the right 
common femoral artery, showing bilateral incomplete occlusiore of the internal carotid arteries (arrows) 


at the Ci-2 level. 
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in the degree of occlusion invols 


tory of injury to the head and/or neck, f 
and many are likely to be misdiagnosed as 
having sustained cerebral injury alone. 
Symptoms frequently include a lowered 
level of consciousness, aphasia, seizures, 
paresthesia, and mono or hemiparesis. 
There usually is a delay between i injury v and 
the onset of neurologic symptoms." In go 
per cent of cases the symptoms begin to 
appear more than 1 hour after injury, and 
in 17 per cent of cases the onset of EE 
toms is delaved more than 24 hours. The 
definitive diagnostic procedure is ME AE 
phy. 

The internal carotid arteries course to- 
ward the base of the skull in the carotid 
sheaths anterior to the longus capitis mus- 
cles and the transverse processes of the 
upper 3 or 4 cervical vertebrae. Arterial m- 
jury Is eleva to be the result of trauma 
to the vessel, as it is stretched over the 
bony prominences of the cervical spine 
during the hyperextension phase of an 


berg, P. Lake and S. Landau 


2. Bilateral common carotid angiograms, using the same technique as in Figure 1, 
ing the right 67) and left 
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showing improvement 


(B) internal carotid arteries. 


acute injury???" Traumatic occlusion of 
the internal carotid artery usually involves 
its middle and distal thirds. Yamada ef al.‘ 
reviewed §2 reported cases in 1967 and 
found an intimal tear present in 40 per cent, 
an intramural hematoma in 4 per cent, 
mural fibrosis in 6 per cent, and no obvious 
arterial damage in 15 per cent. No report 
of the condition of the arterial wall was 
present in the remaining 35 per cent of the 
cases. 

The basic arterial injury may be an in- 
timal tear and/or rupture of vasa vasorum. 
Secondary intramural hematoma and/or 
intraluminal thrombus may then occur, re- 
sulting in partial or complete occlusion of 
the vessel. Additional factors in the angio- 
graphic appearance of arterial narrowing 
may be pet ivascular hemorrhage or arterial 
spasm.>* The end result of this pathologic 
process may be fibrotic occlusion of the 
vessel or, as in our case, at least partial 
resolution. believe that the probable 
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mechanism of injury in our case was an 
intramural hemorrhage with maintenance 
of intimal integrity. This may have pro- 
hibited intraluminal clot from developing 
which resulted in only partial occlusion of 
the vessels and made possible the survival 
of the patient without the development of 
the syndrome of complete carotid occlu- 
sion. 

Wecan make no therapeutic recommenda- 
tions based on this limited clinical experi- 
ence. Yamada e£ a/.® found that of 31 un- 
operated patients with carotid occlusion 
due to trauma, all either died or survived 
with severe deficits (unable to work). How- 
ever, of 21 operated patients 15 died or 
survived with severe deficits, whereas 2 
survived with minimal and moderate 
deficits and 4 survived with no deficit. Our 
patient was anticoagulated and not op- 
erated upon. Angiographically, the lesions 
appeared partially improved 1 month later, 
and clinically no progression of the disease 
was apparent. 

SUMMARY 

A case 1s reported of the rare entity of 
bilateral partial traumatic occlusion of the 
internal carotid arteries with patient sur- 
vival. 

The clinical and pathophysiologic aspects 
of this condition are discussed. 
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We postulate that the partial, rathe- 
than complete, vessel occlusion in this case 
was due to intramural hematoma associ- 
ated with rupture of vasa vasorum withou- 
intimal tear. 


Marvin |. Friedenberg, M.D. 
Department of Radiology 
Desert Hospital 

P.O. Box :627 


Palm Springs, California 92262 
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NON-ATHEROMATOUS STENOSIS AND OCCLUSION 
OF THE INTERNAL CAROTID ARTERY 
AND ITS MAIN BRANCHES* 


By K. JACK MOMOSE, M.D., and PAUL F. J. NEW, M.D. 


BOSTON, MASSACHUSETTS 


N the Western world, with increasing 

numbers of older people in the popula- 
tion, the emphasis on the importance of 
stenosis and occlusion of the int-acranial 
and extracranial arteries due to athero- 
sclerosis is Justified. 

This report reviews our experiences with 
non-atheromatous causes of stenotic and 
occlusive disease of the internal carotid 
artery and its major branches in a series of 
approximately 7,000 carotid angiograms 
obtained at the Massachusetts General 
Hospital during the past 8 vears. 

A preliminary report on the sul ject was 
made in 1967 following a review of some 
3,000 carotid angiograms!’ which are in- 
cluded in this survey. 


MATERIAL AND METHOD 


Analysis of 7,000 carotid anziograms 
revealed a wide variety of conditions, with 
no large number of cases from any single 
cause. A total of 140 cases of novathero- 
matous stenosis and occlusion of the inter- 
nal carotid artery and its branches was 
identified. These cases were grouped and 
analvzed under the following hecdings: 1. 
mechanical compression; 11. trauma to the 
cranium and neck; ut. inflammatory di- 
sease; 1v. neoplasm; v. embolism of un- 
usual tvpe; and vr. miscellaneous. 


I. MECHANICAL COMPRESSION (43 cases) 


Group 1 includes the followirg condi- 
tions: 


(a) Intracranial hematoma DI 
acute subdural hematomi 4 
extradural hematoma 
intracerebral hematoma 

(b) Cerebral abscess 1 


bo 


4 


(c) Acute cerebral circulatory arrest 22 
trauma with intracranial he- 
matoma and cerebral contu- 
sion I 


7 

hypertensive bleeding i 

ruptured aneurysm 4 
(d) Carotid sinus segment aneurysm 3 
(e) Extradural aneurysm ] 
(f) Epidermoid cyst l 
(g) Cholesteatoma I 
(h) Carotid-cavernous sinus fistula — 2 
0) Optic glioma (cystic) l 


This first group contains a larger num- 
ber of cases than any of the other $ groups. 
Cases that had, in addition to mechanical 
compression, factors such as traumatic, 
inflammatory, or tumorous involvement in 
the arterial wall were noted in Group 1, but 
not included in the 43 cases. Thev have 
been included under Trauma, Inflamma- 
tory Disease, and Neoplasm. 

(a) There were 11 cases of acutely devel. 
oping intracranial mass which displaced 
and compressed the distal siphon against 
the optic nerve-chiasm, anterior clinoid 
process, interclinoid ligament, or dorsum 
sellae. Seven had a large extracerebral 
hematoma (¢§ subdural and 2 extradural) 
due to trauma, Four were due to a large 
intracerebral hematema (1 mycotic aneu- 
rvsm, 1 ruptured berry aneurysm, 1 hyper- 
tensive bleeding, and 1 hematoma around 
and in the optic nerve). 

Contusion and swelling of the cerebral 
hemisphere also added to the “mass effect” 
in all cases of trauma. 

There were 2 cases where the acute mass 
displaced the midline structures so that the 
ipsilateral segment of the internal carotid 
artery kinked around the optic nerve, and 


* From the Departments of Radiclogy, Harvard Medical School and Massachusetts General Hospital, Boston, Massachusetts. 
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the contralateral segment angulated over 
the anterior clinoid process. This resulted 
in bilateral stenosisof the distal siphon of the 
internal carotid arteries (Fig. 1, .7 and 8). 

(b) Another mass which slightly nar- 
rowed the distal siphon in a similar way as 
an intracerebral hematoma was an acute 
intracerebral abscess. 

(c) There were 22 cases of acute circula- 
tory arrest. In our series, the commonest 
cause of this condition was cerebral trauma, 
with a large subdural and/or intracerebral 
hematoma and with cerebral swelling (17 
cases). The remaining 5 cases were related 
to a large intracerebral hematoma due to 
ruptured aneurvsm. 

(d) There were 3 cases of cavernous stus 
segment. aneurysm of the internal carotid 
artery with or without thrombus. These 
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-s distorted and compressed the 
sphon against the dorsum sellae, 
and interclinoid or petroclinoid ligaments 
when very large (Fig. 2, .7 and 8). 

(e) Tiere was 1 case of extradural inter- 
nal carotid artery aneurysm which eroded 
the sphemoid bone at the level of the pos- 
"asellar region. With the rupture 
xeurvsm the internal carotid artery 


aneurvs 
carotid 











terior 









with the surrounding hematoma was greatlv 
narrowed, 
(f) There was a large epidermotd cyst 





which ereded the floor of the middle cranial 
fossa, displacing and slightly compressing 
the gangBonic portion of the internal caro- 
tid arters siphon. 

(g) A farge primary cholesteatoma arising 
in the pesterior medial portion of the mid- 
dle cranial fossa compressed the ganglionic 

















Vio. i. V.H., 6o vear old male with mechanical compression of the carotid siphon. 
GT) Circular constriction of the supraclinoid segment (narrow arrow) as it kinks about the optic nerve 


due to a large subdural and epidural hematoma about the right cerebral hemisphere. Pseudoaneurysm 
(wide arrow) of the middle meningeal artery shown in relation to the fracture of the parietal bone. (8) 
Subfalcial herniation of the right cerebral hemisphere due to the &rge extracerebral hematoma. The carotid 


siphon presses against the sphenoid bone with indentation in :he medial wall (narrow arrow; of the supra- 


clmoid segment due to kinking about the optic nerve. The indistinct density (wide arrow) represents ex- 
travasation of contrast medium in the pseudoaneurysm. 
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Fic. 2. M.M., so year old female with g-adual development of proptosis and blindness of her left eye due 


ta aneurysm. 


GT) Left carotid angiogram demonst-ates a massive intracavernous aneurysm of the siphon. The siphon 
is displaced and compressed against the petroclinoid bgament (arrow). (5) The aneurysm cecupies a great 
portion of the middle fossa. Note the local indentation in the medial wall of the siphon and moderate 


stenosis (arrow). 


portion of the carotid siphon against the 
dura and bone and completely occluded it 
(Fig. 3, .7-C). 

(h) Traumatic earotid-cazeruous sinus fis- 
tula also may narrow the cavernous sinus 
segment of the internal carotid artery, 
especially when there is hemorriage and 
clotting around the site of the fistula. There 
were 2 such cases. Usually there is no ste- 
nosis at the site of the fistula in these cases, 
as the carotid angiography in many in- 
stances is done some time after the injury 
to the vessels. 

() There was an unusually lacge cystic 
optic glioma which extended into the supra- 
sellar region to narrow the disti} carotid 
siphon. 


ll. TRAUMA TO THE CRANIUM 
(13 cases) 


AMD NECK 


Group 11 includes: 

(a) Hyperextension and rotational 
injury of the internal cirotid 
artery s 


(1) in relation to skull injury 
relation. to neck 
movement 
(b) Fracture at the base of the skull 
along the course of the internal 


(2) in 


Severe 


carotid artery 3 
(c) Direct injury to the wall of the 
internal carotid artery 5 


In all such cases there may be injurv to 
the wall of the internal carotid artery. at 
the site of the fracture as the result of trau- 
matic stretching about the bone protuber- 
ances, direct injury by force of a blunt 
object, or stretching, torsional or rebound 
forces. These injuries can cause mural dis- 
section at the site of injury which produces 
a narrowed lumen or complete occlusion!? 
(Fig. 4). Because clot may propagate proxi- 
mally and distally from the intimal tear, 
the exact site of arterial injury is not always 
demonstrated by angiography or at sur- 
gery, 

The site of mural dissection was shown 
at the level of C1-C2 in 4 of the 13 cases. 
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Fra. 3. E.D., sy year old male, developed recurrent seizures aml rght hemiparesis due to a cholesteatoma ir 


the middle cranial fossa. 


(4) Left carotid angiogram demonstrates a tapered conteur (arrow) in the cervical portion of the in. 





ternal carotid artery with no intracranial filling due to a large cholesteatoma compressing the proxima 
intracranial portion proven by surgery. (Band C) Tomograms show bone defect in the media! portion of the 
left petrous bone and adjacent portion of the middle fossa (arrows>. 


The remaining cases demonstrated stagna- 
tion of the contrast material in the upper 
end of the cervical portion of the internal 
carotid artery, 


HT. INFLAMMATORY DISEASE (19 cases) 


Group ii includes: 


(a) Primary arteritis 7 
giant cell arteritis i 
pulseless disease i 
arteritis in childhood s 

(b) Secondary arteritis 12 
meningitis (purulent) 3 

acute 6 


chronic 1 
osteomyelitis and chronic 

meningitis 1 
tuberculous meningitis I 
mucormycosis 


€ 


(a) In the single case of proven temporal 
giant cell arteritis, a complete occlusion of 
the internal carotid artery close to its origin 
was demonstrated. There was i case of 
pulseless disease with marked stenosis of the 
right internal carotid, both vertebral and 


subclavian arteries, as well as occlusion o^ 
the lest common carotid artery. 

The etiology of primary cerebral arteria’ 
occlusive disease in childhood is still obscure 
in the majority of cases.?* Although some 
of these cases suggest a form of arteritis 
there are probably other causes.” There 
were ¢ cases which appeared to fit this cate- 
gory m our series. Three of these demon. 
strated stenosis of the carotid siphon as 
well zs stenosis or occlusion of the mair 
branches of the anterior and/or middle 
cerebral arteries on one or both sides (Fig 
s, -7 and B). The other 2 cases demon. 
strated narrowing of the carotid. siphor 
with ecclusion of the anterior and middle 
cerebral arteries. 

(b) There were 6 cases of acute bacteria’ 
meningitis, 3 of which had narrowing of the 
distal sinhon. There was complete occlu. 
sion of the distal siphon in another. An. 








other esse previously reported? showec 
slight narrowing of the distal siphon with 
multiple dilatation of the distal cortica 


branches. 
There was 1 case of chronic granuloma. 
tous meningitis with bilateral distal interna 





Vic. 4. V.D., a 48 year old comatose woman with 
flacenl paralysis due to trauma to necs after car 
accident. 

Angiogram shows mural dissection 
arrows) of the distal cervical portion of the in- 
ternal carotid artery with narrowing (vide arrow) 
of the lumen at the level of C i-2. 


(narrow 


carotid artery stenosis. At surgica: explora- 
tion, considerable fibrotic meningeal thick- 
ening over both cerebral hemispl eres was 
found, but the nature of the original pro- 
cess was not elucidated (Fig. 6,7 and B). 

There was another case of a gradual 
narrowing of the carotid siphom over a 
period of several vears after development 
of an indolent osteomyelitis of the nandible 
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which later extended into the base of the 
skull and involved the sphenoid sinus. 

There was only 3 case of tuberculous 
meningitis (Fig. 7, .7 and B) investigated 
by bilateral carotid angiography. The study 
demonstrated a narrowing of the distal 
carotid siphon bilaterally which presum- 
ably was due to tuberculous arteritis. Oc- 
clusion or spasm (or a combination of the 2) 
of several middle cerebral artery branches 
also occurred. 

Of the 3 cases of mucormycosis, they all 
had uncontrolled diabetes, but each re- 
vealed a different angiographic pattern. 
The first demonstrated complete occlusion 
of the carotid siphon due to surrounding 
inflammatory tissue in the cavernous sinus, 
in addition to localized arteritis. The second 
case showed an earlier stage of these pro- 
cesses with narrowing of the carotid siphon, 

The third case demonstrated slight 
narrowing of the carotid siphon and devel- 
opment of a large pseudoaneurvsm about 
the petrosal segment of the internal carotid 
arterv, which at autopsy was shown to be 
the site of gross necrotizing arteritis. 

IV. NEOPLASM (26 cases) 


Group tv includes: 


(a) Meningioma 10 
(b) Sphenoid sinus carcinoma 3 
(c) Cervical and nasopharyngeal 
tumor 2 
(d) Chordoma 3 
(e) Trigeminal neuroma á 
(f) Pituitary adenoma with and 
without hemorrhage S 
(g) Metastases 2 
(h) Rhabdomyosarcoma l 
(a) The most common tumor that oc- 


cluded or narrowed the internal carotid 
artery and its branches was infiltrating 
meningioma involving the base of the brain 
in the parasellar region. There were 10 
(5.3 per cent) of these cases out of a total of 
186 cases of meningioma studied by carotid 
angiography. This tumor produced slight 
to extreme narrowing of the carotid siphon. 
There were also 2 cases of stenosis or occlu- 
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Vio. g. AV. a to vear old boy, developed dysarthria and left hemiparesis due to childhood arteritis. 
G4) Right carotid angiogram shows irregular segmented stenosis of the supraclinoid segment of the 
carotid siphon (wide arrow; with no filling of the middle cerebra: artery. (B) The supraclincid segment ir- 
regularity js more marked in the medial wall (wide arrow) with complete occlusion of the middle cerebral 


artery close to its origin (narrow arrow). 


sion of the middle cerebral artery and its 
branches (Fig. 8, .7 and B). 

(b) There were 3 cases of sphenoid carci- 
noma which shghtly narrowed the carotid 
siphon in a smooth fashion, 

(c) There were 2 cases of vasopharvigeal 
carcinoma with considerable narrowing of 
the internal carotid artery in the cervical 
segment. Both of these patients had been 
treated by radiotherapy of the neck for 
tumor extension. Autopsy findings in one 
showed that the carotid arterial narrowing 
was due to radiation fibrosis as well as to 
tumor involvement (Fig. g). 

(d) Two of the 3 cases of chordoma 
caused slight narrowing of the carotid 
siphon. In the third case, the tumor was 
very large, severely displaced and nar. 
rowed the extradural segments of the inter- 
nal carotid artery in a smooth fashion. 

ie) There were 2 cases of /rigeminal 
neuroma which displaced and narrowed the 
ganglionic segment of the internal carotid 


artery. The stenosis was considerable in one 
of these. 

(f) Of 202 cases of various types of piui- 
tary aderoma studied by angiography, the 
tumor mass often greatly stretched and dis- 
placed the surrounding vessels, but there 
was little or no narrowing of the carotid 
siphon os the proximal portions of the 
anterior end middle cerebral arteries except 
in rare cases, There were only 3 cases in this 
series with markedly narrowed or occluded 
distal carotid siphon. 

There was only 1 case of complete 
occlusion of the distal siphon on one side in 
a 38 vear old man with a large chromo- 
phobe acenoma with considerable supra- 
sellar extension without evidence of hemor- 
rhage or infarction (Fig. 10, Æ and B). This 
case appears to be exceptional and may be 
related te the more rapid growth of the 
tumor than the others. 

There was 1 case of sudden hemorrhage 
into the adenoma and another related to 
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bic. 6. F.P., a s6 vear old male, developed loss of vision over 18 months with optic atrophy due to chronic 
nonspecihe meningitis. 
(4) Left carotid angiogram shows severe narrowing of supraclinoid segment from the level of the an- 
terior clinoid to the bifurcation (arrow). The intracanalicular segment of the ophthalmic artery is also 


narrowed (arrowhead). (B) Note the narrowed supraclinoi 





segment (arrow) with g mm. separation of the 


cortical vessels from the inner table of the skull due to meningeal thickening (arrowheads). 


acute hemorrhagic infarction (lag. 11, 07 
and 5). In these cases the narrowing is 
apparently due to mechanical compression 
from the rapid expansion of the intrasellar, 
parasellar, and suprasellar portions of the 
mass rather than by tumor encasement. 

(g) Occasionally a distant tumor may 
metastasize to the sphenoid bone and pro- 
duce narrowing or occlusion of the carotid 
siphon. There were 2 such cases in which 
the carotid siphon was competely oc- 
cluded: one was the result of a breast carci- 
noma, and the other from brenchogenic 


carcinoma. 


ih) There was 1 case of rhabdomyo- 
sarcoma which invaded the base of the 
skull, including the sphenoid bone and 
cavernous sinus, and caused narrowing of 
the cavernous segment of the internal caro- 
tid artery (Pig. 12). 


V. EMBOLISM GF UNUSUAL TYPE 
(3 cases) 


Group v includes: 


yo 


(a) Cardiac myxoma 
(b) Thrombotic thrombocytopenic 
purpura 
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Pic. 7. B.P., a 24 year old male with tuberculous meningitis. 
GT) There is narrowing of the distal carotid siphon along sis’ tae proximal anterior and middle cerebral 
arteries (arrows). (8) The supraclinoid segment of the internal carotid artery is narrowed (arrow), and the 
distal portion of the posterior temporal and angular arteries sreocchuded. 


(a) There were 2 cases of vxonmatous 
embolism to the internal carotid arterial 
system from a proved cardiac myxoma. 
One of these cases had multiple fusiform 
aneurysm of various sizes arising in many 
of the cerebral arteries?" 

(b) There was only I proved case of 
thrombotic thrombocytopenic purpura m the 
series. A left carotid angiogram demon- 
strated multiple occlusions of the anterior 
and middle cerebral arterial branches and 
considerable slowing of the cerebral circu- 
lation (Fig. 13). 


VI, MISCELLANEOUS (36 cases) 


Group vt includes: 
] 


(a) Fibromuscular dysplasia 20 
(b) kinking 6 
(c) Web formation 4 
fd) Radiation occlusion i 
(c) Neurofibromatosis I 
(f) Dissecting aneurvsm (sponta- 

neous) i 
(g) Hypoplasia (probable) of inter- 


nal carotid artery 


o 


(a) There were 20 cases of frbromuscular 
dvsp£zsei of the internal carotid artery 
with varying degrees of arterial involve- 
ment (Eig. 14). Stenosis usually was rela- 
tively mild. 

(b) There were 6 cases of severe &rubtipg 
of the cervical portion of the internal ca- 
rotid artery and partial narrowing of the 
lumer. Minor kinking, which is common, 
espec in ectatic arteries, is not in- 
cluded here. 

(c) Phere were 4 cases of web-like tissue 
in the limen in the cervical portion of the 
internat! carotid artery. These webs are 
though: to be developmental and were 
found te produce no symptoms. 

(d) There was 1 confirmed case of radia- 
ton ocasion of the carotid siphon in a £o 
year eld woman who had 2 separate courses 












of irradiation (a total of 7,500 rads) for a 
pituitary adenoma. Two other cases with 
radiates Abrosis of the arterial wall, as 
well as timor involvement which narrowed 
the cervical portion of the internal carotid 
artery, ore described under the Section on 
Tumor, 
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Fic. 8. MER. a 44 year old woman with infiltrating meningioma encasing the carotid siphon. 
C4) The carotid siphon is smoothly stenosed by tumor encasement (wide arrows). The sylvian and an- 
terior choroidal arteries are elevated Gmirrow arrow) by the large middle fosse mass. (B) Right carotid 
angiography performed g months later shows further stenosis of the carotid siphon and occlusion of its 


distal end (wide arrow). Note hypertrophied meningeal branches (narrow arrow) of the siphon supplying 
tumor circulation in the posterior sphe void region. The cervical portion of the internal carotid artery is 


narrowed due to reduced flow. 


(e) One so vear old woman with weuro- 
Abromatosis was admitted with a -uptured 
intracranial aneurysm. She had bilateral 
hypoplasia of the internal carotic arteries 
due to occlusion of the distal carotid 
siphons with evidence of well developed 
basal collateral cerebral circulation., 

(f) There was 1 case of a proven 
spontaneous dissecting aneurysm if the ine 
ternal carotid artery ina 41 vear old mate. 
There was a long irregular narrow me of the 
internal carotid artery which originated 1 
cm, above its origin to the base of -he skull. 


The surgical specimen showed the dissec- 
tion from the lumen through the arterial 
wall to the region between the media and 
the adventitia. 

(g) There were 3 cases of Avpoplasia of 
the internal carotid artery involving the en- 
tire length from its origin to the distal 
siphon. One of these cases was proved to 
have been acquired and not congenital be- 
cause the osseous portion of the carotid 
canal was normal in size. The remaining 
cases were not completely studied, but the 
hypoplasia of the internal carotid artery 
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hic. e PEM, a co year old man with nasopharyngeal 
carigoma and radiation fibrosis involving the 
internal carotid artery in the cervical portion. 
"Ehere is marked irregular narrowing (arrow) of 
the reht internal carotid artery from the upper 
border of C3 to the base of the skull due to Abreais 
arterics and tumor involvement (proven). Due 
to the marked narrowing there is poor filling of 
the treracranial arteries with filling of the right 
verselscal and basilar arteries due to the contrast 
mecie retrograding into the right subclavian 






























prob. by represents a secondary type, with 
intracranial arterial occlusion m the distal 
siphon occurring during childhood or in- 
fancy. 








DISCUSSION 
I. MECHANICAL COMPRESSION 
Be <ur classification, the commonest 
cause af stenosis and occlusion of the in- 
terna carotid artery was mechanical com- 
pression. However, there is relatively little 























Fic. 10, W.G., a 48 vear old man with a large chromophobe ade: cma. 
(4) There is no filling of the supraclinokd segment of the isternal carotid artery (top arrow), The cavern- 
ous sinus segment is markedly displaced laterally due to theirzrasellar mass (bottom arrow). ( B) There is 
a trace of contrast medium in what appears to be the almost completely occluded supraclinoid segment, 
There is a faint staining which suggests the superior border of tre suprasellar extension of the chromophobe 
adenoma (arrows). 
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Fic. tt. R.O., a 67 year old woman with s adden third nerve palsy on the left and right hemiparesis due to 
hemorrhagic infarction of a chromopholy: adenoma. 

(4) There is marked narrowing of the carotid siphon in the proximal portion of the supraclinoid segment 
at the junction of the cavernous sinus sezment (arrow). The cavernous sinus segment is slightly displaced 
laterally by the intrasellar mass. (8) The carotid siphon is narrowed at the level of the anterior clinoid 
arrow). 


m the literature regarding this subject. 
Welch and Craigmile?* reported 8 cases of 
severe displacement of intracranial struc- 
tures accompanying rapidly expanding 
lateralized supratentorial masses, which 
caused sufficient medial dislocation of the 
supraclinoid segment of the carotid siphon 
to kink the artery over the optic nerve or 
chiasm. Stovring? reported ¢ of our cases 
of kinking of the supraclinoid segment in 
relation to the optic nerve, the anterior 
clinoid, and the dorsum sellae which have 
been included in our series of 7,200 carotid 
angiograms. 

A great deal has been written about the 
tapered appearance of the carotid artery in 
the area of the cervical portion and extend- 
ing to the base of the skull as the result of 
MEDI ok Ar ete Cle dane: cerebral circulatory arrest from increased 
Ko E HE intracranial pressure. Although studied ex- 

There is a large extradural tumor mass in the. tensively by Heiskanen,’ the exact mech. 
region of the sphenoid sinus with extensi nintothe anism of circulatory arrest is still debated. 
middle fossa and invasion of the caverrous sinus. Gia reports of this condition have been 
The horizontal intracavernous segmeit of the 
carotid. siphon is moderately narrowed with a made by many others, and most recently 
smooth contour and appears elevated (i rrow). bv Davies and Sutton? and Okay,” 





Fic. 12. K.B., an 8 year old boy with comete oph- 
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VH. [RAUMA TO THE CRANIUM AND NECK 


Stenosis or occlusion of the internal carot- 
id artery due to trauma was thought to be 
the result of penetrating wounds rather 
than due to blunt injury before carotid 
angiography became widely used in cases 
of neck and head injuries. The nonpenetrat- 
ing type of injury to the wall of the internal 
carotid artery seems to be more common 
than previously recognized. 

Injury to the wall of the internal carotid 
artery due to stretching over an atlanto- 
axial articular mass can result in cases of 
severe hyperextension and rotational in- 
jury of the neck, and in cranial injuries. 
The mechanism of the injurv has been dis- 
cussed by New and Momose! and by 
others. 

Blunt injury to the neck can result in 
contusion of the arterial wall and lacera- 
tion of the intima and/or media with de- 
velopment of intramural thrombus and, or 
dissecting aneurysm. Such cases were prob- 
ably described as early as 1872 by Verneuil. 
Other similar cases have been reported by 
Clarke ef 47. and others." 














HI. INFLAMMATORY DISEASE 
Cases of arteritis of known etiology are 
usually examples of secondary arteritis due 








Mig. $4. EC. a 68 vear oll man with fbromuscular 
dysplasia of the internal carotid artery. 
Fhe cervical portion of the internal carotid 
artery $5 irregular in outline (arrow) superior! 
from the level of C3 for a distance of 3 em. 





Vic. 3. Sd, a i7 vear old girl, with thrombotic 
thrombocytopenic purpura, developed severe to. either inflammatory exudate or tissue 


weakness and became unresponsive. surrounding the arterv or to infected em- 
Right carotid angiogram taken at 4 seconds > : 


; li, The examples of primary arteritis ir 
demonstrates multiple arterial obstructions and boli he ex my les of Bee v tentis 3 
slow circulation, Note the narrowed siphon OUT Stuc* are due to local or systemic dis- 
(arrows). ease of unknown etiology. 
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(a) Primary arteritis. The first of these 
is the giant cell arteritis which can be 
either localized or widespread. Thes con- 
dition can involve the aorta and che ex- 
ternal and internal carotid arteries, as well 
as the small meningeal and intracerebral 
vessels. Hinck eż a4! reported a -ase of 
giant cell arteritis which produced scat- 
tered areas of stenosis and focal dikitation 
of the intracranial arteries. 

Another form of arteritis of unknown 
etiology is the Takayasu or “pulseless 
disease" which appears to be a panarteritis 
involving the aorta and its main branches. 
"This condition is not uncommon is voung 
females in Japan. A similar cond tion or 
variant has been reported as "aorzic arch 
syndrome” by Fróvig and Loken and 
others. There were 2 such cases in our 
series. Only 1 of these is included because 
the angiography was not ideal in the second 
case, although the disease was proved at 
autopsy. 

A great deal has been written about pri- 
mary arteritis in children under various 
designations, such as acute hemiplegia of 
childhood, but the etiology of the materity 
of these cases remains obscure. fn £964, 
Shillito* stated that inflammatory disease 
of the internal carotid artery led te throm- 
bosis and embolism. Angiography in these 
cases demonstrated complete occhision of 
the internal carotid artery or narrowing of 
the carotid siphon and/or one or more of 
the main branches of the anterior end mid- 
dle cerebral arteries either unilaterally or 
bilaterally. 

Taveras,” and Hilal e 4? described their 
angiographic findings for this conditien in 
considerable detail. Hilal e£ al. grouped 
these cases by their angiographic appear- 
ance and etiologies. The group of cases 
with basal arterial occlusion with tel- 
angiectasis due to collateral circulation of 
the intracerebral vessels va dilatec lenticu- 
lostriate arteries have been lalelled as 
“Moyamoya disease” by the Japanese 
workers.” There was no case of thas type of 
collateral circulation in our material. 

(b) Secondary arteritis. Purulent menin- 
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gitis is due to Pueumacoccus, Hemophilus 
influenzae, Meningococcus, and less fre- 
quently to Sfreptococcas, Escherichia coli, 
and Pseudomonas aeroginosa. Vasculitis 
with occlusion and stenosis of the vessels 1s 
a frequent complication. Lyons and Leeds? 
have described moderately severe bilateral 
concentric narrowing cf the carotid siphon 
involving particularly the supraclinoid 
segment in a case of Hemophilus influenzae 
meningitis. 

Tuberculous meningitis can produce 
narrowing or occlusion of the cerebral 
arteries. The cerebral angiographic changes 
reported involve the supraclinoid siphon 
and its branches. Since the advent of 
antitubercular drugs, many of the patients 
with this condition survive, and various 
types of collateral circulation have been 
reported.'® As the result of occlusion of the 
distal siphon, the internal carotid artery 
may show reduction in caliber in the 
cervical and petrosal segments. 

Mucormycosis is a fungus infection pro- 
duced by RAyzopus or Mucor organisms be- 
longing to PAvcomycetes. Although not a 
common disease, more and more cases 
have been reported with the increasing 
use of antibiotic and antimetabolic drugs.? 
Underlving debilitating illness is present 
in almost every reperted case, the com- 
monest being poorly controlled diabetes. 

Other fungal diseases that may involve 
the internal carotid arteries and the cere- 
bral vessels are coccidioidomycosis, actino- 
mycosis, and aspergilosis. 


IV. NEOPLASM 


Our studv confirmed the general rule 
that intracerebral tumors do not usually 
cause stenosis of the intracerebral arteries. 
The tumors that narrowed the internal 
carotid siphon or its main branches were 
not numerous and were all extracerebral in 
origin. Meningioma was the commonest 
tumor to cause narrowing or occlusion of 
the internal carotid artery. 

In most instances intrasellar, suprasellar, 
parasellar, and = retrosellar tumors can 
produce considerable displacement of the 
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surrounding arteries, but they usually do 
not narrow them. 

The cervical segment of the internal 
carotid artery may be stenosed or occluded 
by a variety of neoplasms, particularly 
malignant and invasive neoplasms arising 
in the neck. Examples have been reported 
by Berrett? among others. Although we 
have in this series a number of instances of 
displacement of the artery by neoplasm of 
the neck, including metastatic lymph 
nodes, neurofibroma, and chemodectoma, 
stenosis and occlusion purely by tumor has 
not been the rule in this material. 

Another group of tumors that may 
cause narrowing of the carotid siphon in. 
cludes the malignant neoplasms that arise 
in the soft tissue in the posterior orbit and 
parasellar region, such as embryonal sar- 
coma in children, or extension of tumor 
from the nasopharynx and the paranasal 
sinuses in adults. Occasionally, a distant 
tumor may metastasize to the sphenoid 
bone to narrow or occlude the carotid 
siphon. 

Because carotid angiography is usually 
not performed in late stages of tumors 
about the nasopharynx, it is difficult to 
state how many of them have stenosis or 
occlusion of the carotid artery, especially 
after patients have undergone radiotherapy 
and surgery. 


V. EMBOLISM OF UNUSUAL TYPE 


(a) The commonest cause of occlusion of 
the carotid siphon or its branches is em- 
bolism of cardiac origin. The possibility of 
emboli of cardiac origin is often indicated 
by a history of rheumatic heart disease, 
myocardial infarct, cardiac arrhythmia, 
cardiovascular surgery, etc. Emboli may 
also arise from an atheromatous plaque at 
the origin of the internal carotid artery. 
Embolism to cerebral arteries is not un- 
common in cases of bacterial endocarditis. 
There were several such cases in this series 
which were associated with brain abscesses, 
mycotic aneurysm, and cerebral arterial 
branch occlusions. 

Tumor emboli to cerebral arteries from 


Non-atheromatous Narrowing of Ir ternal Carotid Artery 


563 


cardiec nyxoma, although uncommon, have 
been reported with increasing frequency. 
Such emboli can occlude either the internal 
caroted artery or many of its branches. The 
varia»E angiographic patterns have been 
repor-e bv several authors." This cor- 
ditior. zan produce stenosis, occlusion, or 
aneurs.mal dilatation of the cerebral 
arteries. 

(b) C^rombotic thrombocytopenic purpura 
is also being recognized with increasing 
frequerzy since the disease was first de- 
scribed bv Moschowitz in 1924. The most 
strikieg pathologic changes are the in- 
crease 17 cellularity in the walls of arterioles 
and cacillaries with thrombi formation. 
These tend to produce slowing in cerebral 
circulztón with appearance of narrowing 
and ccjusion in many of the cerebral 
arterizl branches. The clinical and patho- 
logic fre ings of this condition in the centra! 
nervoas system have been thoroughly re- 
viewee >y Adams ef al! 


V. MISCELLANEOUS 


(a) Jomromuscular dysplasia of the in- 
ternal carotid artery was first described in 
1965 by Connett and Lanche. Since then, 
there ave been serveral papers on this 
condit en. Houser ef af.” analyzed a total 
of $2 cies found in a total of 7,500 carotid 
angiog-z ms. In the majority of these cases, 
this cen tition involved the middle 2-3 cm. 
of the «ervical portion of the internal 
carotic artery. The degree of irregularity of 
the ca ctid wall can be either very severe 
or so &isht as to be almost imperceptible. 
Fibronmcscular dysplasia is classified mor- 
pholog cally according to the dominant 
laver oF he arterial involvement. 

(b) Tartuosity, coiling, and kinking of 
the incernal carotid artery are not un- 
commen Because many of these cases had 
differert degrees of kinking, only the very 
severe farm was included in this study. 
Most o: these conditions appear to be 
develogrsental in origin. Metz ef aZ" ex. 
aminec 1,000 carotid angiograms and 
found E iaking in the cervical portion of the 
interna <arotid artery in 16 per cent of 
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the cases. They concluded that recurrent 
cerebrovascular episodes were more com- 
mon in patients with carotid kinkmy than 
in the normal control. Weibel and fields? 
after examining 2,463 carotid ang osrams, 
felt that carotid kinking is an acquired 
condition which appears most frequently 
late in life and is always associated with a 
pre-existent tortuosity of the artery. 

(c) The web formation in the limen of 
the internal carotid artery is not à common 
condition and is thought to be develop- 
mental in origin, Hassler? described intra- 
arterial bridges in the larger cerebral 
arteries; it is difficult to state whezher this 
is the same entity in the interna. carotid 
artery because all of his cases were shown 
in the middle and anterior cerebra and the 
basilar arteries. 

(d) Radiation fibrosis with occasion or 
narrowing of the internal carotid a-terv has 
been noted in our series in the cervical or 
carotid siphon level after a large course of 
irradiation. Darmody ef a/° renorted a 
case of complete occlusion of the middle 
cerebral artery and narrowing of the distal 
siphon after 2 separate courses of -adiation 
therapy for a pituitary adenoma in a 
young woman. 

(e) In neurofibromatosis the intracranial 
arteries were thought to be normzl in most 
cases. Hilal ef aZ? reported ang ographic 
findings in 3 cases of neurofibronsatosis 1n 
which vascular occlusion was shown. Two 
of these patients had received previous 
radiation therapy for optic glioma. How- 
ever, the third case demonstrated severe 
stenosis of the distal siphon without having 
had radiation therapy to the opte ghoma. 
Our case with bilateral hypoplasia of in- 
ternal carotid arteries with occlusion of the 
distal siphon did not have radiasion ther- 
apy. 

(f) There have been 11 cases of spon- 
taneous dissecting aneurysm reporzed in the 
literature. Of these, g had anziography 
which usually showed the abiormality 
originating 1.6 cm. and 3 cm. from the 
carotid bifurcation. The involved segment 
may appear as a long, irregular filling de- 
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fect. There may be a complete occlusion 
at the origin of the dissection. Occasionally, 
a double lumen or localized outpouching 
from the wall of the internal carotid artery 
may be seen. 

Medial degeneration has been described 
in practically all reported cases of dissect- 
ing aneurysm. However, the single case in 
this paper did not show underlying intrinsic 
disease, but the muscle and elastic tissue of 
the media had an irregular disorganized 
arrangement rather than the usual laminar 
pattern.” 

(g) Hypoplasia of the internal carotid 
artery on a developmental basis is more 
dificult to differentiate from the acquired 
form when the internal carotid artery has 
been occluded in the region of the carotid 
siphon early in life. In complete occlusion 
or severe stenosis of the carotid siphon in 
adult lite, the internal carotid artery in the 
petrosal and cervical portions appears small 
in caliber due to decreased blood flow. To 
differentiate this form of acquired hypo- 
plasia from a developmental type, tomo- 
graphic study of the osseous carotid canal 
may be performed. In developmental hy- 
poplasia or aplasia of the internal carotid 
artery, the carotid canal will be small or ab- 
sent. 

Drug associated lesions of the internal 
carotid arterv and its branches have been 
reported. Of these cases there appears to 
be a higher incidence of thrombeembolic 
disease in women taking oral contracep- 
tives. Inman and Vessey reported that 
death from pulmonary or cerebral throm- 
bosis in those taking oral contraceptives 
was as high as 1.3 per 100,000 users in the 
20-34 age group and 3.4 per 100,000 users 
in the 35-44 age group. Vessey and DolP* 
stated that their data showed that the risk 
of thromboembolism was 9 times greater in 
users of contraceptive pills. There was 
only 1 case in our series with occlusion of 
the middle cerebral artery branch second- 
ary to contraceptive medication, but the 
case was not proved. 

There were 2 cases of cerebral arterial 
occlusion in drug addicts; one of these 
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proved to have tuberculous meningitis 


which probably was the 


cause of the con- 


dition. 


SUMMARY 


Atherosclerosis is by far the most com- 
mon cause of stenosis and occlusion of 


intracranial and extracranial 


arteries 1n 


the western world. 
With increasing use of cerebral angiog- 


raphy, other stenoses and occlusions will 
be encountered with greater frequency than 


heretofore. 


Analysis 


of 7,000 carotid angiograms 


over a period of 8 years has revealed a wide 
variety of pathologic conditions responsible 
for stenosis and occlusion of the internal 


carotid artery 


and its branches; 140 such 


cases have been classified. 


K. Jack Momose, M.D. 
Department of Radiology 
Harvard Medical School 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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ANOMALIES OF THE MIDDLE CEREBRAL ARTERY: 
ACCESSORY ARTERY, DUFLICATION, AND 
EARLY BIFURCA TION* 


By JAMES S. TEAL, M.D., CALVIN L. RUMBAUGH, V.f2, R. THOMAS BERGERON, M.D., 


and 


HERVEY D. SEGALL, M.D. 


LOS ANGELES, CALIFOREZ:A 


PPARENTLY theangiographicdemon- 

stration of accessory and duplicate 
middle cerebral arteries has not been previ- 
ously reported in the American radiologic 
literature. To our knowledge only ; 
cases! ^ of accessory middle cerebral artery 
and 3 cases?! of duplication of the middle 
cerebral artery have been previously re- 
ported in the radiologic literature. 

It is the purpose of the authors to report 
an additional 3 cases of accessory middle 
cerebral artery and 2 cases of duplication 
of the middle cerebral artery. Several other 
examples of accessory and duplicate middle 
cerebral arteries have been encountered in 
our department. Two cases of early bifurca- 
tion of the middle cerebral artery are in- 
cluded for completeness. 


HISTORICAL REVIEW 
According to McCormick? anomalies of 
the middle cerebral arteries occur less fre- 
quently than anomalies of the other major 
intracranial arteries. In 1,000 consecutive 
postmortem examinations he encountered 
only 3 cases (0.3 per cent) of anomalous 
middle cerebral arteries, with duplication 
being the anomaly in 2 cases and early bi- 
furcation the anomaly in the third case. 
Alpers e£ al? reported an incidence of 0.6 
per cent upon noting 2 cases of early bifur- 
cation in 350 normal postmortem brains 
examined by them. Baptista? reported uni- 
lateral double middle cerebral arteries to 
occur in 1.6 per cent of the brains examined 
by him. 
The term “accessory middle cerebral 
artery" can be attributed to Crompton, 
who, in dissecting 347 brains, noted 10 cases 


* 


California. 


(2.9 per cent) in which a branch arose from 
the internal carotid artery between the 
origir e? the anterior choroidal artery and 
the terminal bifurcation of the internal 
carotid artery into the middle and anterior 
cerebzai arteries. This branch was noted to 
course with the middle cerebral artery into 
the sylvian fissure, where it divided to sup- 
ply part of the cortex usually supplied by 
the middle cerebral artery. Crompton? in 
the sare study also noted a single example 
(0.3 per cent) of an arterial branch arising 
from the region of the anterior communi. 
cating artery which passed laterally into 
the sylvian fissure with the middle cerebral 
artery, where it divided to supply areas of 
cortex esuallv supplied by the middle cere- 
bral aztry. Apparently, this anomaly also 
had net been previously demonstrated. He 
did nct term this latter anomaly as an ac 
cessory middle cerebral artery. However, 
we preter to restrict the term "accessory 
middle cerebral artery" to the latter anom- 
aly, rather than the former, which we prefer 
to term simply "duplication of the middle 
cerebral artery," We realize that both 
anom:liss represent different. manifesta- 
tions ef duplication, but feel that termi. 
nology which ditferentiates. between the 
origins of the anomalous middle cerebral 
arteries :s in order. 

Jain? m dissecting 300 brains found $ 
(2.7 per cent) anomalous middle cerebral 
arteries <accessory) arising from the an- 
terior cerebral artery and 2 (0.7 per cent) 
anomalcus middle cerebral arteries (dupli- 
cation; arising from the internal carotid 
artery, 
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Vic. r. Case L G7) Anteroposterios right 
carotid angiogram with compression. of 
left carotid artery demonstrates the proxi- 
mal left anterior cerebral artery (closed 
arrow; and left accessory middle cerebral 
artery (open arrows} arising from the re- 
gion of the anterior communicating artery. 
(B) Submenticovertex right carocid an- 
giogram with compression of left carotid 
artery demonstrates the left accessory 
middle cerebral artery (open arrows) 
arising from the region of the :nterior 
communicating artery. (C) Subn entico- 
vertex right carotid angiogram exposed 


2 sec. after B demonstrates the proximal 


left anterior cerebral artery (closed arrow) 
and left accessory middle cerebra artery 
(open arrows). 





Fic. 2. Case 1. 67) Anteroposterior left 
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carota, angiogram demonstrates the 
left accessory middle cerebral artery 
(oper arrows) arising from the re- 
gion ^ the anterior communicating 
arters (5) Lateral left carotid an- 
giogram exposed — simultaneously 
with Z demonstrates the left a 
cessom middle cerebral artery tar- 
rowhcuds) coursing over the anterior 
porter of the insula in the usval 
position. of the orbitofrontal branch 
of the middle cerebral artery. (0) 
Submenticovertex left. carotid an- 
giogroim demonstrates the proximal 
antergor cerebral artery (closed ar- 
row) sad the accessory middle cere- 








bral ortery (open arrows) arising 
near the anterior communicating 
artery 





£99 





hic. 3. Case 1. Anteroposterior right carodd angio- 
gram demonstrates the right accessory middle 
cerebral artery (open arrows) arising near the 
anterior communicating artery. 





Fic. 4. Case n. Anteroposterior right carctil angio- 
gram with compression of the left caro il artery, 
exposed during later arterial phase thar in Figure 
3, demonstrates the right accessory midcde cerebral 
artery (open arrows) arising near th. anterior 
communicating artery. 
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REPORT OF CASES 


Case i. E]. Bilateral carotid angiograms 
were obtained in a <3 year old white female 
on September 21, 1971, because of an acute 
brain syndrome and equivocal brain scans. An 
accessory left middle cerebral artery (Fig. 1, 
d-C; and 2, .4-C) was demonstrated originat- 
ing near the anterior communicating arterv in 
an otherwise unremarkable study. 


Case in G.C. This 64 year old white male, 
diabetic, underwent right carotid angiography 
(Fig. 3; and 4) on February 3, 1972, because 
of recent onset of confusion and left hemi- 
paresis, with elevation of the cerebrospinal fuid 
pressure and protein. The carotid angiograms 
were unremarkable except for the demonstra- 
tion of a right accessory middle cerebral artery 
arising from the right anterior cerebral artery. 


Case ut R.J. This 21 year old white male 
drug abuser underwent bilateral carotid angi- 





lic. 5. Case nr. Anteroposterior right carotid angio- 
gram without compression of the left carotid 
artery demonstrates spontaneous opacification of 
the left accessory middle cerebral artery (open 
arrows) arising near the anterior communicating 
artery. 
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Vic. 6. Case ur. CZ) Anteroposterior and (B) submenticovertzs “ight carotid angiograms with compression 
of the left carotid artery demonstrate the left accessory. fover arrow) and normal (elosec arrow) middie 
cerebral arteries. 





bic. 7. Case irr. C4) Anteroposterior and (B) submenticovertex L f carotid angiograms demonstrate accessory 
(open arrows) and normal (closed arrow) mille cerebral arteries. 


ia 
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Fic. 8. Case iv. G4) Anteroposterior and (81 oblique anteroposterior right carotic angiograms demonstrate 
duplication of the right middle cerebral artery. 





> 


Fic. 9. Case v. Anteroposterior left carotid anglo- 
gram demonstrates duplication of the eft middle 
cerebral artery. 


ography on February 4, 1972, because of a per- 
sistent semicomatose state thought to be sec- 
ondary to either herpes simplex encephalitis or 
drug ingestion, A left accessory middle cerebral 
artery (lig. <:6,.7 and B; and 7,.7 and B) and 
bilateral small vessel occlusive changes were 
demonstrated. 


Cask av. D.R. Right carotid angiography 
(Big. 5, .7 and B) was performed on this 25 
year old black male on April 1, 1969, to deter. 
mine the etiology of subarachnoid hemorrhage. 
Duplication of the right middle cerebral artery 
was noted with 2 approximately equal-sized 
trunks originating separately from the internal 
carotid artery in an otherwise unremarkable 
examination. Subsequent left carotid angiogra- 
phy and bibrachial cerebral angiography. failed 
to detect a cause of subarachnoid hemorrhage. 





Cask v. WAM This ceeply comatose 25 vear 
old black male with fixed, dilated pupils under- 
went left carotid angiography (Fig. 9) on Janu- 
ary 11,1971, after being struck on the head with 
a blunt instrument. A left acute subdural hema- 
toma, left intracerebral temporal and frontal 
lobe avascular mass (contusion es, intracerebral 
hematoma vs. edema), and duplication of the 
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left middle cerebral arrery with 2 approximately 
equal-sized trunks originating separately from 
the internal carotid artery were demonstrated. 


Case vi. P.V. Left. carotid angiography 
(Fig. 10, .f and B) was performed on this 22 
vear old Oriental male on December 26, 1968, 
following an automobile accident to confirm or 
exclude the presence of a subdural or intracere- 
bral hematoma. À small avascular mantle over 
the left parietal convexity without significant 
shift of the midline vessels and early bifurcation 
of the left middle cerebral artery were demon- 
strated. 


Case vit. D.W. This 8 vear old white male 
underwent right brachial cerebral angiography 
(Fig. 11) on November 12, 1971, to confirm or 
exclude ventricular dilatation following severe 
cerebral contusion and frontal craniectomy 
which occurred approximately 4 weeks earlier. 
The middle cerebral arteries were noted to 
bifurcate early bilaterally and a vascular pat- 
tern compatible with mild ventricular dilata- 
tion was demonstrated. 
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DISCUSSION 


Even though the term "accessory middle 
cerebral artery” as originally used. bys 
Crompton referred to a branch of the inter- 
nal carotid artery, we feel it more appropri- 
ate to restrict its use to refer to a branch of 
the arterior cerebral artery which courses 
in the svlvian fissure adjacent to the middle 
cerebral artery and ultimately supplies ter- 
ritory usually supplied by the middle cere- 
bral artery. This latter anomaly was also 
first described by Crompton’ in the same 
report in which he proposed the term "ac- 
cessorr middle cerebral artery." 





When the anomalous middle cerebral 
artery. regardless of its size, arises from the 
internal carotid arterv, we feel that this 
condition is more appropriately termed 
duplication of the middle cerebral artery, 
This is more in keeping with the terminol- 
ogy used by McCormick,” Baptista? and 
Kraveabeh! and Yasargil.^ 








Vic. 10. Case vi. G7) Anteroposterior and (8) oblique anteroposter or left carotid angiograms demonstrate 
early bifurcation (0.4 cm. from origin) of the lett middle cerebral artery. 





fac. rr. Case vir. Anteroposterior right brachial 
cerebral angiogram demonstrates early bifurcation 
(0.3 em. and 0.4 cm. from origin on right and left 
sides, respectively) of middle cerebral artery bi- 
laterally. 


Handa e a£? suggest that the accessory 
middle cerebral artery represents hyper- 
trophv of the recurrent artery of Heubner. 
We disagree with this suggestion for three 
reasons. First, perforating arteries have 
only occasionally been shown to arise 
from this vessel’? Second, the recurrent 
artery of Heubner was repeatedly demon- 
strated in the presence of the accessory 
middle cerebral arteries by Jain; Finally, 
the recurrent artery of Heubner enters the 
anterior perforating substance medial to 
the perforating branches of the middle 
cerebral artery? and the accessory middle 
cerebral artery clearly courses lateral to 
this point. 

According to Herman ef a/^ the first 
major branching of the middle cerebral 
artery occurs on the average of 1.4 cm. 
(range 0.7 cm. to 2.2 cm.) from its origin. 
Jain? reported similar values (average 1.6 
cm.; range 0.§ cm. to 3.0 cm.). We have 
chosen to refer to a middle cerebral artery 
which undergoes major branching 0.5 cm. 
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or less from its origin as an early branching 
middle cerebral arterv. In the 2 patients 
with early branching of the middle cerebral 
arteries presented here, the branching oc- 
curred at o.4 cm. (Case vi, left), 0.3 
cm. (Case vil, right), and 6.4 cm. (Case 
vit, left) from the origin. 

The anomalous middle cerebral arteries 
presented here are felt to represent inci- 
dental findings. However, in the event of 
occlusion of the middle cerebral artery, 
these anomalous vessels do represent po- 
tential means of collateral blood supply. 
Three aneurysms of the circle of Willis have 
been associated with the previously re- 
ported cases of what we term duplication 
of the middle cerebral artery 5:5? 

The paucity of previous reports of anom- 
alies of the middle cerebral artery detected 
anatomically and angiographically evi- 
dently is primarily related to oversight. 
Even though angiographic identification is 
hampered by vascular superimposition, we 
feel that a careful prospective or retrospec- 
tive study of carotid angiograms would 
vield many more cases. 


SUMMARY 


The middle cerebral artery has been 
noted to demonstrate anomalies less fre- 
quently than the other major intracranial 
arteries, 

The cerebral angiograms and brief case 
histories of 7 patients with anomalies in- 
volving the middle cerebral artery are pre- 
sented. Three cases of accessory middle 
cerebral artery, 2 cases of duplication of the 
middle cerebral artery, and 2 cases of early 
bifurcation of the middle cerebral artery 
are reported. 


James 5. Teal, M.D. 

Department of Neuroradiology 

Los Angeles County-University of California 
Medical Center 

1200 North State Street 

Los Angeles, California 90033 
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VASCULAR PATTERNS IN BENIGN 


INTRACRANIAL LESIONS: PSEUDOTUMORS 
OF THE BRAIN* 


By NORMAN E. LEEDS, M.D., and HERBERT I. 


NEW YORK, NEW YORK AND PHILADELPHIA 


HE identification of a hypervascular 
pattern in lesions other then tumors 
was emphasized by Lassen in 1966.” He 
called this the “Luxury Perfusion Syn- 
drome," when it occurred in patients with 
cerebral infarction. Some confusion has re- 
sulted, therefore, in that zones of abnormal 
vascularity with early filling vems, which 
used to be considered malignant tumors, a 
rare meningioma or an arteriovenous mal- 
formation, may now be actually a repre- 
sentation of benign disease. 
benign intracranial lesions that may result 
in the occurrence of an abnormel vascular 
pattern with premature veins include: 
1. Cerebral trauma” 
Cerebral arteritis 
3. As a consequence of vasospasm in pa- 
tients with aneurysms 
4. Parenchymatous degenerative 
ease?! 
ç. Inflammatory disease of the brain!’ 
6. Encephalopathy idiopathic toxic’? 
7. Compression of brain as a result of a 
space-occupving lesion 
8. Cerebral infarction! 9-75 11.515 
9. In patients who have had repeated 
seizures or status epilepticus.” 


rr 


dis- 


The hvpervascular patterns demon- 
strated in these benign conditions will be 
illustrated in an attempt to aid in recog- 
nizing these patterns and distinguishing 
them from a brain tumor or arteriovenous 
malformation. 


ROENTGENOGRAPHIC OBSERVATIONS 


The roentgenographic patterns observed 
will be determined bv 2 factors: the etiology 


* Presented at the Seventy-second Annual Meeting of the American Roentgen Ray Society, 


a8-October t, 1971. 


The variety of 


GOLDBERG, 


PENNSYLVANIA 


M.D. 
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of the cerebral insult; and the time interval 
from injury to the time of cerebral angiog- 


raphy. There are 3 basic mechanisms of 
injury. These include: arterial disease as in 
arteritis, arteriosclerosis and meningitis; 


direct alteration of cerebral tissue as in 
encephalitis, encephalopathy, trauma, pa- 
renchymatous degenerative disease, cere- 
bral infarction and status epilepticus; and 
due to indirect injury to the brain as a 
consequence of cerebral compression at 
the margins of the intracranial space-oc- 
cupving lesion such as brain tumor, hema- 
toma or abscess. 


LARLY PERIVASCULAR BLUSH (172 W EERSJ 


The earliest angiographic changes ob- 
served are a perivascular stippled blush 
which represents dilatation of cortical 
arteries and arterioles which parallel the 
larger arteries. 

These are noted in the first 2 weeks and 
a varying pattern Is observed. In 1 patient, 
72 hours after cerebral trauma, slight 
dilatation of peripheral arteries was ob- 
e pue a stippled perivascular blush 

Fig. 1,7). In the mid-arterial phase, pre- 
e filling veins were observed to drain 
this area (Fig. 18). Note that these veins 
are the normal cortical veins and are denser 
than all other veins (Fig. 1, C and D). 

In another patient S a well.defined 
perivascular blush, note the presence of a 
diffuse mid-temporal mass (Fig. 2.7). The 
area of hv perfusion is better defined in the 
late arterial phase (Fig. 28). This suggests 
that the lesion is about 2 weeks old. The 
superficial sylvian and posterior frontal 
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his. d. GP Di Cerebral contusion 6i days following trauma). (4) Le? carotid arteriogram, lateral protection 
early arterial phase. Note the straightening and local dilatation cf the peripheral middle cerebral artery 
branches in the posterior parietal area (arrows). Also, in this regen there is a stippled perivascular blush 


about these arteries. (B) An early filling parietal vein is observed tarrows) draining this region in the mid- 
arterial phase. (C) One second later in the intermediate phase the early filling vein is of greater density 
arrows}, (DI One second later in the venous phase the premature opacified vein is of greater density than 


the neighboring veins tarrows). 


cortical veins emerge from this abnormal 
vascular zone prematurely (Fig. 2C). In 
the venous phase note that the early filling 
veins than any veins 
visualized (Fig. 2D). 

In another patient à mass was observed 
n the mid.temporal region on the right, 
with a slight mid-line shift (Fig, 3.7). In the 
intermediate phase an ill-defined blush 
aith premature filling veins was identified 
Fig. 38). Note the increased density of 
chese veins compared to the remainder of 


she opacitied veins (Fig. 2C), The patient 
g. g 1 


are denser other 


had a nezative surgical exploration, but 
seemed to improve following surgery. One 
vear later she reappeared with a 3 month 
progressive downhill course with an or- 
gano-mental syndrome, and had a pneumo- 
encephalogram and also a left carotid 
arteriogram, On the left side there is also 
elevation ef the middle cerebral artery, 
suggesting a mid-temporal mass (Fig. 3D). 
Premature filling of veins in the late ar- 
terial phase is seen (Fig. 34), and the 
density of these early filling veins is in- 
creased (Fi. 34). 
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Vic. 2. G4 D) Toxic encephalopathy. Cd: Right carotid arteriogram, lateral proiection, carly arterial phase. 


i 





The middle cerebral artery is elevates 


l draping has also occurred. 


A diffuse haze is observed overlying 


this area (arrows), (8) One second later in the late arterial phase the blush is defined and is made up of 
dilated arterioles and capillaries iarrow?. (C) One second later in the intermediate phase early Alling 
posterior frontal (arrowheads) and superficial sylvian veins (arrow) drain the area. (D) One second later 





the premature filling veins are again visualized and are of greater density than other epacified veins 


farrowsl. 


GYRAL OR GANGLIONIC BLUSH (2-4 WEEKS) 

Approximately 2 to 4 weeks after a 
cerebral insult a definite vascular blush is 
observed which seems to conform to the 
outline of the gyri of the brain and has 
been called a gvral blush. 

A 60 vear old male with hypertension, 
left hemiparesis and left field cut had a 


right carotid artericgram 3 weeks after the 
onset of symptoms, An avascular zone was 
noted in the parieto-occipital region due to 
the arterial occlusion. (Fig. 4.7). In the 
intermediate phase, at the margin of this 
nonopacified zone, a vascular blush is ob- 
served which is well-defined and has the 
configuration of a gyrus with early filling 
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of veins (Fig. 48). Again the increased 
density of these veins compared to the re- 
mainder of veins is apparent (Fig. 4C). By 
2 to 6 weeks the gyral blush becomes less 
distinct and the early filling veins fill later 
and their density diminishes. 

In a patient with arteritis there may be 
luminal alteration with areas of constric- 
tion and occlusion. Vessels may be missing 
and the vascular pattern altered with or 
without cerebral swelling which may sim- 
ulate a mass (Fig. ¢.7). This examination 
was performed 4 weeks after the inception 
of symptoms. In the intermediate phase a 
diffuse blush is seen in the region of the 
Island of Reil (Fig. £5). This blush is a 
result of the dilated arterioles, capillary 
bed and venules, and is of short duration. 
As a result of this localized increased flow, 
premature filing of draining veins is ob- 
served (Fig. £C). 
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CEREBR «i COMPRESSION BY INTRACRANIAL MASS 

An int-acranial mass may produce com- 
pression of brain at its margin with, as a 
conseque^ce, a loss of autoregulation and 
then a h.perperfusion pattern. 

In a petient with a meningioma a mass is 
present m the occipital region, and an- 
teriorly oad inferiorly a faint blush and 
early filleg vein of Labbé is seen. In the 
late artetal phase the blush and early 
filling ven are better defined (Fig. 6, B 
and C). This hyperperfusion pattern is a 
consequeace of cerebral compression and 
not caused by the tumor. 

In a petient with intracerebral bleed- 
ing an opercular mass is noted (Fig. 7.7). 
In the intermediate phase a pseudocapsule 
as a resuk of cerebral compression 1s seen 
defining tae margins of the mass (Fig. 78). 
A pseudecapsule may be distinguished 
from a tue capsule by its appearance, 





Vic. 3. (4-0) Parenchymatous degenerative 
disease. A) Right carotid arteriogram, 
lateral projection, early arterial phase. 
The mid segment of the middle cerebral 
artery is locally elevated (arrow). (B) 
During ti e intermediate phase premature 
filling ver:s are visualized emerging from 
the area ef the mass (arrowheads). (C) 
One secor later during venous filling, the 

i seid alensity of these veins is appar- 

(arrowheads). 




































which is an indistinct poorly-defined non- 
homogeneous blush at the margin of mass 
of short duration, and is observed in only 
the late arterial and intermediate phases. 
From the inferior margin of the mass an 
early filling vein ts noted (Fig. 7C). 

In a patient with a posterior com- 
municating arterv aneurysm there is à 
large intratemporal mass (Fig. 8.7). At the 
posterior superior margin of the mass, a 
blush appears with premature draining 
veins (Fig. 8, B and C). This developed as 
a result of cerebral compression by the 
mass, 


DISCUSSION 
The abnormal vascular patterns vis- 
ualized in these pathologic conditions repre- 
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Vic. 3. (DF) One vear later the op- 
posite hemisphere was examined. 
(D) Left carotid arteriogram, lateral 
projection, early arterial phase. A 
temporal mass is present now on the 
left, manifested by elevation of the 
middle cerebral artery (arrowhead). 
(E) Late arterial phase. Premature 
filling veins (arrows) drain the re- 
gion of the mass (arrow). (F) Early 
venous phase. The premature filling 
veins (arrows) are denser than other 
opacified veins. 








sent a physiologic response within the 
brain to a local cerebral insult. The term 
coined by Lassen? for this localized in- 
crease in flow is “Luxury Perfusion,” al- 
though this is not really correct, since the 
zone of hypervascularity is not func- 
tionally serving to improve the blood sup- 
ply to the damaged area. There is more 
rapid flow, as demonstrated by the an- 
giograms and blood flow studies, and these 
abnormal vascular areas, therefore, repre 
sent zones of "hyperperfusion." "There is 
actually a stealing of blood from the dam- 
aged area bv this localized hyperperfusion. 

The increased vascularity is considered 
by Lassen? to represent a local loss in 
autoregulation due to the cerebral damage 
in the area with a build-up of acid metab- 











Via. 4. 652 €) Cerebral infarct. iAd) Vett 
carotid arteriogram, lateral protection, 
mül-arterial phase. An avascular zone is 
observed in the pariete-occipital region 
carrows}. (B) One second later in the 
intermediate phase a gyral blush is ob- 
served at the anterior margins of the 
avascular zone carrowheads!, Arising from 
this hypervascular zone are early draining 
regional veins tarrows). (C) One second 
later the premature filling veins tarrows) 
are denser than other opacified veins. The 
gvral blush (arrowheads) ts fading. 


Fic. s. (1-0) Eatracraniad arteritis, 7) Right carot- 








ido artericgram, lateral projection, early arterial 
phase. Frere is spreading and stretching of the 
operculaz branches of the middle cerebral artery 
due to słelbng farrowheads) and also note that 
there ise educed number of branches due to vas- 
cular oc. kision. Arterial wall irregularity is ob- 
served (grows). (B) One and a half seconds later 
a diffuse olush is visualized in the area defined 
(arrows) ow the sylvian triangle (arrows). (Cj 
One secc zl later premature filling regional drain- 
ing veins emerge from the area of the "blush" 
which is aow fading (arrows). 


























olites. The consequence of these changes is 
an arterial vasodilatation with a rapid 
shunting of blood with premature venous 
filling. 

The lesions which occur when there is a 
local loss in autoregulation are limited to 
the cortical gray matter on the surface, 
within the insula on the Island of Reil, 
or within the basal ganglia® The blush 
demonstrated is of short duration, begin- 
ning in the arterial phase and clearing 
prior to normal venous filling. The prema- 
ture filling veins represent the noral drain- 
ing veins in the area, As a consequence of 
the rapid circulation, there is almost no 
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Fic. 6. GECO) Meningioma with cerebral 
compression, UT) Right carotid arterio- 
gram, lateral projection, early arterial 
phase. A focally stretched occipital 
branch of the middle cerebral artery 
outlines a mass. Anterior and inferior 
to the space-occupying lesion is a faint 
blush (small white arrow) with an 
early filling vein of Labbé (arge black 
arrow). (B) One second later in the 
late arterial phase a photographic en- 
largement demonstrates to better ad- 
vantage the blush (white arrow) and 
the premature filling vein (black ar- 
row) at the margin of the mass. (C) 
One second later in the intermediate 
phase the blush is fading ‘white arrow) 
and the vein of Labbé chlack arrow) is 
becoming denser and remains the only 
vein opacified. 


dilution of the hypertonic contrast. ma- 
terial during the capillary phase because 
of the wide open capillary bed. As a con- 
sequence of this lack of dilution the early 
filling draining veins are denser than other 
veins." As time progresses, the rapidity of 
the local circulation declines, resulting in 
some dilution, The premature filling veins 
then begin to appear later in the sequence 
and become less dense. 

The various benign lesions, although of 
a variety of etiologies, result in similar 
cerebral angiograms. There is evidence of 
arterial or arteriolar vasodilatation, an 
arteriolar or capillary blush, and early 
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filling of veins. The patterns observed are filing. This is observed within tke 
frequently different, because these lesions fizst 2 weeks (usually to 10 days). 

are coincident to the localized altered 2. A avral blush which represents a di> 
physiologic state within the brain as a fuse blush conforming to the pattern 
consequence of the disease process. "7? As or the gyri, In many of these cases, 
a result, the abnormal vascular pattern will there are also early filling veins. A 
show a definite evolution related to the difuse ganglionic blush may also be 
time of inception of the cerebral damage. observed. This is seen at 2 to 4 weeks. 
There are 3 basic vascular patterns as de- 3. Gradually, the blush fades until it as 
scribed by Goldberg and Leeds? in patients imperceptible and the early filling 
with cerebral infarcts. Similar patterns are veins become less dense and fill at 
observed in these other pathologic en- gradually increasing intervals, unt] 
tities, as the pathogenesis is the same. The normal, In this latest phase in the 
abnormal vascular patterns include: evelution of the abnormal vascular 


pattern, one may observe early filling 


1. A punctate perivascular stain, which : : 
veins or a normal cerebral angiogram. 


represents dilated perforating arteries 
and arterioles along the course of a Identfication of these abnormal zones of 
large cortical artery with early venous hvpervascularity should enable one to dis- 






















































Vio. 7. (A-C) Intracerebral hematoma. (A) Lateral 
left carotid arteriogram, lateral projection, early 
arterial phase. A large opercular mass is present 
with bowed stretched middle cerebral artery 
branches defining the margins (white arrows) and 
a straight artery in the center of the mass (black 
arrow). (B) In the intermediate phase a. pseudo- 
capsule due to cerebral compression outlines the 
margins of the mass (arrows). (C) One second later, 
still in the intermediate phase, early filling of the 
superficial sylvian vein is observed from the in- 
ferior margin of the mass (arrowhead). 
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Vic. 8. 4C). Posterior communicating artery 
aneurysm with intracerebral hematoma. 4.1) 
Right carotid arteriogram, lateral protection, 
early arterial phase. The large tempora! mass 
(arrow) with draping of middle cerebra artery 
branches is observed in a patient with a pos- 
terior communicating artery aneurysm. (B) 
Two seconds later in the intermediate phase a 
vein is observed at the posterior superior mar- 
gin of the mass (large arrow) with a regional 
draining vein. (small arrow). (C) One second 
later, still in the early venous phase, the mar- 
ginal vein (large arrow) and regional drain- 
ing veins are better opacified (small arrows]. 


tinguish the lesions angiographically from 
the tumors and arteriovenous malforma- 
tions in almost all instances.* ft is im- 
possible to distinguish the type of non- 
tumoral lesion that is present, as the angio- 
graphic changes are not a direct result of 
the disease process, but a consequence of 
the altered physiologic state of the pa- 
tient’s brain, 

The means then of distinguishing these 
benign lesions from neoplastic lesions or 
arteriovenous malformation include the 
following: 


a. The specific abnormal vascular pat- 
terns are described above and limited 
to the cortical gray matter on the sur- 

face, on the Island of Reil, or within 
the basal gangha 

b. No neovascularity, że. 
teries or veins 


> NO new ar- 


c. The abnormal vascular zone appears 


Us 
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early and is of short duration 


. Phe early filling draining veins are 


normal regional veins, but are denser 
than neighboring veins as a conse- 
quence ot lack of dilution because of 
rapid. circulation through a dilated 
capillary bed 

Frequently there is no shift of mid-line 
structures, but rarely a slight. shift 
may result as a consequence of cere- 
bral swelling 

A mass lesion is usually absent; how- 
ever, there may be a suggestion of a 
mass due to cerebral swelling or as a 
result of associated vascular occlusion 
These abnormal vascular patterns 
represent a dynamic change and are 
transient. Therefore, repeat angiog- 
raphy after a suitable time interval 
(2 to 4 weeks) will aid in discriminat- 
ing between benign and neoplastic 
lesions. 
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CONCLUSIONS AND SUMMARY 


“hyperperfusion” pattern may occur 

Me a variety of benign intracranial lesions 

rat the margin of a mass lesion as a result 

of cerebral compression with a loss of local 
autoregulation, 

A hypervascular pattern is observed 
which may be a perivascular punctate 
stain, and a gyral or ganglionic blush. 

There is no neovascularity, and the pre- 
mature filling veins are normal regional 
veins that are more densely opacified than 
the neighboring veins because of the lack 
of dilution, 

Since these lesions are a result of altered 
pathophysiology, the vascular pattern will 
vary depending upon the time of cerebral 
damage. 


Norman E. Leeds, M.D. 
Department of Radiology 
Montefiore Hospital 

and Medical Center 
111 East 210th Street 
Bronx, New York 10467 
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ANGIOGRAPHIC EVIDENCE FOR CEREBRAL 
(OPERCULAR) SWELLING IN PATIENTS 
WITH SEIZURES* 


By HAROLD Z. LEHRER, M.D., t and BHATRAHALLY VENKATESH, M.D.i 
NEW YORK, NEW YORK 


». 


A adult with a history of seizures of 
recent onset is likely to undergo cere- 
bral angiography in order to rule out a 
brain tumor.* However, although the in- 
cidence of tumors is fairly high in some 
series,” the great majority of such patients 
do not have neoplasms.” Instead, the 
underlying pathologic conditions, when 
diagnosable,? are more likely to be ante- 
cedent trauma, vascular disease, infection 
or various metabolic conditions. Prominent 
among the latter, especially in municipal 
hospital patients, are diabetes? and chronic 
alcoholism.?® 

In this paper, attention is focused on a 
group of adult patients with seizures of 
recent onset due primarily to metabolic 
derangements associated with an increase 
in tissue water. Angiograms of these pa- 
tients gave evidence for cerebral swelling 
over the frontal operculum, The patho- 
physiologic correlations of these angio- 
graphic findings are discussed and some 
more general relationships between angio- 
graphically demonstrable cerebral swelling 
and seizure symptomatology are explored. 


ANGIOGRAPHIC ASSESSMENT OF CHANGES 
IN CEREBRAL VOLUME 


The presence of brain swelling can be 
inferred from cerebral arteriograms by 
stretching and straightening of surface 
arteries!’ (Fig. 1, Æ and B). The interpreta- 
tion of brain volume changes from angio- 
grams, although somewhat subjective and 
yielding only qualitative results, has the 
important advantage of not requiring pro- 
cedures other than those studies already 
indicated by the clinical situation. In this 


context, brain swelling is considered to be 
the same as an increase in brain volume. 
Some pathologists** have attempted to 
distinguish. between "brain swelling" and 
"brain edema," but others deny that there 
is any real distinction? and an angiographic 
ditferentiation would also not appear to be 
feasible. 
REPORT OF CASES 


Case 1. A £4 vear old female was admitted 
by her referring physician because of repetitive 
seizures involving the left arm. She had begun 
to feel lethargic 2 weeks prior to the day of ad. 
mission and had noted swelling of her legs. 
Many vears ago she had consulted a gynecolo- 
gist for an enlarged uterus. Except for an epi- 
sode of syncope 3 vears earlier, there was no 
historv to suggest any previous neurologic 
abnormality. 

At physical examination, a large firm ab- 
dominal mass was found. There was 44- edema 
of the lower extremities and presacral region. 
During the examination the left arm suddenly 
and involuntarily rolled out with a coarse shak- 
ing tremor that lasted about 10 seconds. Other- 
wise the neurologic examination was unreveal- 
ing. Abnormal laboratory findings included 
leukocytosis, an elevated blood glucose (377 
mg. per cent) and a marked decreased serum 
albumin (1.95 gm. per cent). 

‘The patient ran a febrile course in the hospi- 
tal with temperatures ranging between 100? F. 
and 103° F. A metastatic survey was Insti- 
tuted because of the large abdominal mass. No 
metastases were seen on the liver scan and the 
chest roentgenogram was unremarkable. Stud- 
ies of the abdomen and gastrointestinal tract 
confirmed the presence of a huge mass (Fig. 24), 
but revealed no intrinsic disease. An intra- 
venous pyelogram showed bilateral hydro- 
nephrosis, more marked on the right. A brain 


* From the Department of Radiology, New York Medical College Metropolitan Hospital Center, New York, New York. 
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scan was normal, but the electroencephalo- 
gram was abnormal with 6 and 14 per second 
positive spikes during drowsiness in both tem- 
poral regions and a strong suggestion of a right 
midposterior temporal sharp wave focus. 

Two weeks after admission, a right brachial 
arteriogram was obtained. It showed straight- 
ening and stretching of opercular middle cere- 
bral artery branches, especially anteriorly (Fig. 
2B). This was interpreted as abnormal, but it 
was suggested that the changes indicated brain 
swelling and not necessarily metastatic disease. 
The patient's symptoms cleared rapidly on 
treatment with insulin, albumin infusions and 
ampicillin. At laparotomy, the abdominal mass 
proved to be a benign leiomyoma with partial 
infarction and considerable secondary infection. 

Comment, The metabolic abnormality in this 
case was complicated. In addition to the hyper- 
glycemia due to diabetes worsened by sepsis, 
the patient had been losing albumin and was 
markedly edematous. The angiograms (Lig. 
2B) showed rather definite focal cerebral swell. 
ing without any evidence of midline shift. It 
should be noted, that in contrast to this patient, 
2 other patients with even more marked hyper- 
glycemia, examined because of recent onset of 
seizures, showed much subtler angiographic 
changes that were not definitely distinguishable 
from normal. In the latter 2 cases there was no 
evidence of an increase in total bodv and tissue 
water, suggesting that this was probably an 
important contributing factor to the brain 
swelling noted angiographically in Case 1. 


The next case illustrations are in patients 
who were admitted for seizures of recent 
onset apparently due to alcoholism. AL 
though the angiograms of these patients 
showed brain swelling, there was no clinical 
evidence of head trauma, vascular disease 
or other contributing abnormality to ac- 
count for the swelling. 


Case i. A.B., a 64 vear old male alcoholic, 
had generalized repetitive seizures with eves 
turning to the left, while being examined in the 
emergency room. The patient was admitted 
and the seizures responded to dilantin therapy. 
A left carotid angiogram made 3 weeks after 
admission showed rather widespread stretching 
of middle cerebral branches (Fig. 3.7), although 
there was no midline shift or significant devia- 
tion of the svlvian point in the frontal view 


(Fig. 3B). 
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Vic. 1. C4) inicial state, and (B) expanded state of 
balloon model, illustrating straightening and 
spreading of cerebral arteries (simulated by rubber 
bands) as a result of underlying volume expan- 
sion Je 


Case nir, R.S., a 60 year old chronic alcoholic, 
was releasec from another hospital to which he 
had been admitted 3 weeks earlier for "status 
epilepticus? which had responded to treatment 
during a 2 week stay. One week following his 








discharge from that hospital he was found in 
the street and admitted here suffering from 
frequent adversive seizures and right hemi- 
plegia. There were no signs of head trauma, On 
this admission at least 8 seizures were observed 





Fic. 3. Case ii. A 64 year old alcoholic male admitted 


for recent onset of adversive scizures. 








LD Lateral left carotid arteriogram obtained 3 
weeks after admission, shows stretching of opercu- 
lar branches (arrows) of consiicrable extent, im- 
(B) The frontal 


plying underlying brain swelling. 
view shows no shift. 
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Fie. 2. Case i A g4 year old diabetic female, admit- 
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ted because of seizures of recent onset. 

GD Four hour roentgenogram after barum 
meal demonstrates a large mass which proved 
to be a benign, secondarily infected, fibroid. (5) 
Lateral right brachial artertogram shows straight- 
ening of at least 2 middle cerebral opercular 
branches (arrows). An adiacent, more posterior, 
opereular branch is narrowed and fills faintly. 


during the first 3 hospital days. A left carotid 
arteriogram, obtained on the third hospital day 
(Vig. 4.2), showed extensive straightening of 
middle cerebral opercular branches, seen to 
better advantage in the later arterial phase 
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(Fig. 48). There was a suggestion of possible 
slow How through the stretched opercular ves- 
sels (Fig. 4B). A brain scan, made g days later, 
was negative and by this time the patient’s 
hemiparesis had improved. 


Casg tv, N.F., a 31 year old alcoholic male, 
was brought to the emergency room with left- 
sided jacksonian seizures, The seizure episodes 
lasted about 30 seconds and alternated with in- 
tervals of struggling motions in all extremities. 
After large doses of valium and phenobarbital 
were administered during a 4 hour interval, the 
seizures stopped. The lumbar puncture was 
and an electroencephalogram also 
showed no abnormalities. A right brachial 
arteriogram was made on the fourth hospital 
dav. Lateral views showed considerable straight- 


normal 


Vic. 4. Case tir. The patient was a 60 year old chronic 
alcoholic male who was having frequent seizures 
up to the time of angiography. 

(4) Arterial phase of left carotid arteriography 
performed on the third hospital day. (B) On a 
slightly later arterial phase angiogram, the stretch- 
ing of almost all opercular branches ts more ap- 
parent (arrows). There was a suggestion of persis- 
tence of contrast agent in these straightened 
branches, perhaps correlating with the patient's 
postictal hemiparesis (Todd's paralysis). 
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Vic. s. Case iv. A 31 year old chronic alcoholic male 
admitte! for jacksonian seizures. 

Intermediate arterial phase angiogram made 
on the fourth hospital day. There is marked 
stretching of opercular arteries (arrows), several 
of whieh are poorly filled and narrowed. No shifts 
were neted in the frontal view. 








ening cf opercular arteries, depicted more 
clearly 19 the later arterial phase (Fig. <3). 


Case v, T.S., a 6g year old male alcoholic, was 
admitted for grand mal seizures on 3 occasions 
over the past 2 years at intervals separated by 
afew months. Brain scans made on each admis- 
sion were negative. On several admissions the 
seizure episodes were followed by a posticta! 
CFodd's; hemiparesis. This was true on the 
third admission and on that occasion an angio- 
gram was made after a 2 week stay in the hos 
pital in order to rule out any underlying pathol- 
ogy. A lateral view of the arterial phase (Fig. 6; 
demonstrated straightening of opercular ar- 
teries. 

Case an Eja, a gg vear old male with a 
seizure disorder since childhood and alo a 
chronic z:coholic for more than 13 years, was 
brought :r to the emergency room suffering from 
grand ma! seizures. These had apparently come 
on while the patient was still drinking. He was 
given phenobarbital and dilantin in the emer- 
gency room and discharged after routine skull 
roentgenograms proved negative. À few hours 
later he returned and was admitted in a post- 
ictal st after having suffered additional 
seizures 17. the interim. A brain scan was nega- 
tive. A ræht carotid arteriogram was obtained 
2 weeks after admission in order to exclude 
any underlying pathology (Fig. 7:. It showed 
straightening and spreading of opercular branches 
several of which appeared narrowed, 
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Via. 6. Case v. A 69 year old alcoholic male 
admissions over the past 2 years for seizure epi- 
sodes, usually followed by hemiparesis. 


Lateral view. There is straightening of opercular 
branches, one or more of which may be absent. 
Arterial tortuosity may be contributing to cause 
some of the apparent straightening. The examina- 
tion was performed 2 weeks after his third admis- 
sion. 


Comment. In our experience, straighten- 
ing and spreading of opercular arteries, im- 
plying an underlying "tight" brain, is a 
common angiographic finding in alcoholics 
admitted for work-up of withdrawal sei- 
Zures, despite the fact that pneumoen- 
cephalosranis in alcoholic dementia often 
show cortical atrophy. 


DISCUSSION 


A. PATHOPHYSIOLOGY 


The relationship between the occurrence 
of seizures and swelling or hydration of the 
brain is not simple and probably involves 
multiple mechanisms; in fact, rapid changes 
in serum osmolality, whether in the direc- 
tion of overhydration or dehydration, tend 
to lead to rather similar clinical pictures.’ 
Water intoxication, by hydration under 
the influence of pitressin,® regularly pro- 
duces slow wave abnormalities and often 
overt seizures in normal subjects as well as 
in patients with pre- existing epilepsy. 

The mechanism for seizures in water in- 
toxication in not entirely understood. It 
has been suggested that there ma» be elec- 
trical instability due to interference with 
intra- and extracellular sodium and po- 
tassium ratios? Further, there is a ten- 
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dency towards selective swelling of astro- 
cytic cells in water intoxication,” perhaps 
interfering with their presumed function in 
buffering extraneuronal potassium.!*5 

Complex metabolic abnormalities pre- 
cede the occurrence of seizures in both 
diabetes and alcoholism. In diabetes, sei- 
zures can occur in hyperglycemia without 
ketosis or during treatment of keto- 
acidosis.? In the former, seizures are prob- 
ably due to an osmotic gradient between 
the brain and blood?! while in the latter, 
overlv vigorous treatment bv fluids and 
insulin may precipitate seizures and cere- 
bral edema? 

In chronic alcoholism, seizures typically 
begin less than 48 hours after cessation of 
drinking? In part, alcoholic withdrawal 
seizures may be analogous to those on drug 
withdrawal,” but it ds been recognized 
recently that tissue hydration disturbances 
also play a role, Measurements of total 
body water, extracellular volume and 
plasma volume in chronic alcoholics, have 
proven that they are isosmotic but over- 
hydrated. This has also been confirmed ex- 
perimentally: increased water content is 
found in the brain and in the other tissues 








Fic. 7. C 
epilepsy since childhood. 
been an alcoholic for more than 15 vears. 

Lateral angiogram made 2 weeks after admission 


male with "idiopathic" 
The patient had also 


Case vi. A 44 year old 


for uncontrolled seizures. There is straightening 
and spreading of several opercular arteries (large 
arrows) with at least 1 narrowed branch (double 
curved arrows). Although arteriograms in some of 
the other cases also suggested arterial narrowing 
(log. 2B; and 5), this is the only patient in the 
group with “idiopathic” epilepsy. 
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of dogs after chronic alcohol administra- 
tion It has been shown that chronic 
aleoholics remain. overhydrated up to 4 
days after alcohol ingestion ceases.” 

Thus, cerebral swelling, as it occurs in 
conditions with increased tissue water, 
seems to favor the occurrence of seizures. 
Conversely, seizures may themselves cause 
cerebral swelling. In experimental animals, 
prolonged seizures provoked by electro- 
shocks increase cerebrovascular permeabil- 
ity and result in brain swelling.!® Seizures 
induced by metrazol may have similar 
effects, especially when accompanied by 
hypercapnia. Microscopically, there is 
evidence that astrocytic glial cells swell 
and take in potassium after seizures.!? 

In. patients, circulatory disturbances 
during seizures, including loss of auto- 
regulation, increased cerebral blood flow 
and acte al hvpertension,? may tend to 
facilitate formation and spread of cerebral 
edema. t? There may be secondary inap- 
propriate secretion of antidiuretic hor- 
mone, tending to promote water reten- 
tion. Anoxia, secondary to interference 
with respiration during seizures, causes 
cerebrovascular congestion, as was even 
mentioned by Hippocrates? 

Pulmonary edema is not infrequent after 
seizures," but postictal congestive changes 
usually vanish from chest roentgenograms 
within a few hours after the seizures end. 
It is obviously not as feasible or defensible 
to perform repeat angiographies in im- 
proving patients, as it is to obtain serial 
chest roentgenograms. Thus, it is difficult 


to define the time factors relat oE cerebral 
swelling and the occurrence of seizures 
precisely. However, at least for the pa- 


tients in this report, it is apparent that 
cerebral opercular swelling mav be de- 


monstrable angiographically in studies 
done days to weeks after overt seizure 
episodes have ended. Although experi- 


mental evidence? suggests that the loss 
of circulatory autoregulation due to seizures 
can cause a rapid increase in cerebral vol- 
ume, this persistence of the swelling is 
probably not circulatory in origin. Instead, 
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it seems more likely that it is related tc 
pathophysiologic disturbances having te 
do with glial cell function. 

Any abnormal condition interfering with 
the blooz-brain barrier in a cerebral region 
can came a prompt and long-lasting 
gliosis.?^ Furthermore, as in the cases pre- 
sented here, the resulting effective increase 
in glial cell volume is probably further 
amplified when there is also a concomitant 
increase in tissue water, since glial cells 
tend ta swell and absorb water pref- 
erentially. It is important to note that 
brain swelling does not always accurately 
reflect the initial site of pathology, because 
of the tendency of cerebral edema to 
spread, especially through white mat- 
ter, Sngiographically, also, straighten- 
ing of surface vessels may be caused by 
deeper swelling.” 









B. SOME IMPLICATIONS AND EXTENSIONS 


The discussion thus far has centered on 
patients without definite neurologic dis- 
ease in whom seizures seem to have been 
provoked by metabolic derangements as- 
sociated, at least in part, with an increase 
in tissue water content. Two additional 
categories of patients with seizures will be 
considered briefly: patients with focal 
neurologic disease and patients with "'idio- 
pathic epBepsy." 

7. Setzrres in patients with neurologic dis- 
case. In patients with focally abnormal tis- 
sue, it is Ekely that edema and swelling in 
adjacent brain tissue is more important in 
the geness of seizures than the specific 
pathologg state, since it is known that 
epileptic foci tend to develop in the rela- 
tively intact marginal zones at the pe- 
riphery of damaged tissue.” In particular, 
the opercular frontal cortex near the 
Rolandic fissure is highly epileptogenic.” 

“Tdropathic epilepsy” and vascular 
changes t# patients with seizures, Although 
"idiopathic" epilepsy is not customarily 
an indication for cerebral angiography, 
there receatly has been attention called to 
the angiographic findings in such pa- 
tients.?53t Waddington® noted abnormally 








ay 


small middle cerebral artery branches over 
the precentral operculum in 16 of 23 pa- 
tients with motor epilepsy (Fig. 7). Ver- 
mess and his colleagues, using different 
criteria for normality, did not confirm this, 
but did find stump-like opercular branches 
in some of their cases which they felt to be 
due to old occlusions. Some of the illus- 
trations in both reports suggested the 
presence of opercular swelling, although 
not specifically remarked on bw either 
author. 
the diverse origins of "idiopathic" epilepsy 
and the key role thought to be pu ed by 
abnormal gliosis in many cases." 

Since astrocytic ghal cells lie in close rela- 
tionship to cerebr al blood vessels,” it is not 
unreasonable to expect that abnormalities 
in glial function may be reflected in vascu- 
lar pathology, Ghosis and swelling may 
provide an alternative explanation for the 
small blood vessels that Waddington found 


in the middle cerebral opercular regions of 


some patients with “idiopathic” epilepsy, 
in analogy with the arterial narrowing 
found in some cases of tuberculoma.'* 

De Robertis e£ al.” have suggested that 
the swelling of astrocytic cells which occurs 
after seizures may embarrass neuronal 
microcirculation and provide a mechanism 
for understanding the phenomenon of 
postictal (Todd’s) paralysis. This mech- 
anism Nod suggest, in accord with clinical 
experience, that Todd's paralysis should be 
more common in patients with organic 
neurologic disease, because of the con- 
comitant brain swelling. 


SUMMARY 


Angiograms in patients with motor sei- 
zures of recent onset may give evidence for 
swelling in the frontal operculum. The 
opercular swelling may mimic a mass 
lesion on lateral arterial phase angiograms, 
but frontal views show no shifts. There may 
be narrowing of one or more middle cere- 
bral branches in some cases. 

Although brain swelling commonly ac- 
companies many types of focal neuro- 
pathologv associated with seizures,? the 
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This is to be expected in view of 
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cases presented illustrate that it can also 
occur in patients without definite prior 
neurologic disease, especially when the 
seizures are metabolic in origin and arise in 
association with an increase in tissue water. 
Seizures in chronic alcoholics often fall into 
this category, as do some seizure states in 
diabetics. 

It is suggested that the angiographically 
demonstrated swelling is probably largely 
due to ghosis resulting from previous 
damage to the blood-brain barrier, perhaps 
aggravated by the seizures themselves. The 
cerebral swelling may be more apparent 
angiographically in states of increased tis- 
sue hydration, because of amplification by 
the tendency for a disproportionately large 
intake of water by glial cells. 


Harold Z. Lehrer, M.D. 

Department of Radiology 

New York Medical Colles ge- 
Hospital Center 

1901 First Avenue 

New York, New York 10029 
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TUBERCULOMA OF THE BRAIN (REVISITED)* 


By HAROLD LEHRER, M.D., BHATRAHALLY VENKATESH, M.D., 
RITA GIROLAMO, M.D., and ARVIN SMITH, M.D. 


NEW YORK, NEW YORK 


I THE early decades of the twentieth 
century, cerebral tuberculoma was a 
common lesion, accounting for 20 to 40 per 
cent of all intracranial tumors.? The inci- 
dence of cerebral tuberculoma has declined 
since then, especially in Western Europe 
and the United States, although it still 
remains common in Eastern and Medi- 
terranean Europe, Latin America, North 
Africa and India. 

Since cerebral tuberculoma is now so 
much more common in less well-developed 
countries, paradoxically, it often is diag- 
nosed and treated earlier there. For ex- 
ample, in a report from Madras, India, 
Ramamurthi and Varadarajan!! noted that 
tuberculomas formed 20 per cent of al] the 
intracranial tumors found in their patients. 
They therefore gave antituberculous ther- 
apy to all doubtful brain tumor suspects 
and reserved further diagnostic and ther- 
apeutic procedures only for those cases in 
which clinical improvement did not occur. 
Obviously, this is not a feasible procedure 
in areas of the world where cerebral tuber- 
culoma is now relatively rare, but if a high 
index of awareness of this diagnostic 
possibility can be maintained, a poor ther- 
apeutic outcome may be avoided. To this 
end, the following 3 cases ot cerebral 
tuberculoma are reported and discussed. 


REPORT OF CASES 

Case r A 52 year old black male was ad- 
mitted after being found unconscicus while at 
work. Six weeks earlier, he had fallen uncon- 
scious while crossing the street and had been 
taken to another hospital. He was discharged 
against advice after a stay of 1 week with a 
diagnosis of chronic alcoholism anc peripheral 
neuropathy. 

On this admission, at examination, the patient 
appeared drowsy and confused. Deep tendon re- 
flexes were increased in the left upper ex- 


tremity. Spinal tap showed an opening pressure 
of 230 mm. H.O, with a protein of 7x mg. per 
cent and a sugar of So mg. per cent. Skull and 
chest roentgenograms were negative. À brain 
scan (Fig. 1) showed a definite abnormality in 
the left frontal region. Right brachial and left 
carotid angiograms were obtained (Fig. 2, .7 
and B), confirming a left frontal mass associ- 
ated with marked hemispheric edema. 

At left frontal craniotomy, a 4X4X 5 cm. 
mass was found deep to the cortex at the level 
of the middle and superior frontal convolutions. 
It was firm, lobulated, fairly well outlined and 
separable from the surrounding brain. The 
tumor mass appeared necrotic in some areas. A 
specimen sent for frozen section examination 
was reported as tuberculoma; permanent. sec- 
tions later confirmed the presence of numerous 
confluent tubercles with caseation in some 
areas. Immediately following surgery, the pa- 
tient was placed on antituberculous therapy and 
he was discharged after progressive clinical 
improvement. 


Case m. The second patient, a Puerto Rican 
female, was admitted for the first time at the 
age of 18 years for what appeared to be a 
normal delivery, following an uncomplicated 
prenatal course. On the second day after de- 
livery she complained of headache and back 
pain, but this was attributed to the after- 
effects of spinal anesthesia. 

Four weeks later, the patient was re- 
admitted. She stated that 1 week following the 
birth. she had had a focal seizure which had 
started in the right index finger and had 
spread to the entire right upper limb. Following 
another such episode, she returned to the 
hospital. On neurologic examination, a slight 
hemiparesis was found on the right side to- 
gether with some decreased position sense in the 
right hand. In retrospect, a history was elicited 
suggesting that she may have had some clumsi- 
ness in using the right hand for some time. 

A brain scanning was done. It showed an 
area of increased uptake in the left posterior 
frontal region (Fig. 3). Her electroencephalo- 
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Vio. 1. Case 1. Brain scans. There is an area of increased uptake in the left frontal region. 


gram was abnormal with slowing in the left 
parieto-occipital and posterotemporal regions. 
Carotid arteriograms were obtained (Fig. 4, A 
and Bj and they showed an 5 mm. shift of the 
anterior cerebral artery with marked stretching 
af the opercular branches of the middle cerebral 
artery with an equivocal frontoparietal tumor 
stain, 

It was decided to observe the patient during 
a trial steroid therapy. Her headaches disap- 
peared and she became more cheerful, but 
despite subjective improvement, her serial 
brain scans showed no change and she con- 
tinued to have 1 or 2 seizures a month, usually 
around the time of the menses. 

Four months later, she was re-admitted for 
surgery. A repeat angiogram showed no essen- 
tial change from the original study. At crani- 
otomy a 4X 4X 3cm. irregularly shaped but well- 
circumscribed mass was found in the precentral 
gyrus of the left frontal lobe. Although the 
bulk of the mass was deeply situated, it was 
shghtly attached to the overlying dura. The 





tumor was dissected out 72 fo/o and proved to be 
a tubercuioma on both frozen and permanent 
section examinations. 

Postoperatively, her course was complicated 
by an intracranial abscess due to a coagulase- 
negative Avaphylococcus. Angiograms of the 
postoperative abscess showed a more spherical 
mass with a well defined circumferential tumor 
stain. Following a second operation for the 
abscess, the patient has been making a pro- 
longed convalescence. 


Case im. The third patient, a 27 year old 
black female, had been addicred to heroin and 
cocaine for 3 years and was being maintained on 
methadone therapy. She was admitted com- 
plaining o! fever, neck stiffness, vomiting, head- 
ache and photophobia. On examination, the 
temperature was 101.6? F. The right pupil was 
larger than the left and there was a whitish 
discharge from the right ear. There were no 
pathologic reflexes. The patient had been ad- 
mitted briefly for work-up of a single episode of 
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Vic. 2. Case i. G4). Frontal right brachial arterio- 
gram. Both anterior cerebral arteries arise from 
the right side and are shifted markedly from left 
to right. Despite the fact that the lesion is quite 
anterior on the brain scan, the shift is more square 
than round, indicating that the mass efect is more 
posterior than would be expected from the brain 
scan. (B) The reason for this is seen in 2, the lat- 
eral left carotid arteriogram, where the marked 
stretching of the middle cerebral branches indi- 
cates widespread cerebral edema. 


Jacksonian epilepsy 2 months earlier. Two 
brain scans at that time were negative: an ini- 
tial scan and a repeat study, several days later, 
which included a 3 hour delaved scan. She was 
discharged on dilantin therapy. 

On the current admission, work-up proceded 
on an emergency basis. Lumbar puncture 
yielded cerebrospinal fluid with an elevated 
opening pressure of 340 mm. H:O, markedly 
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elevated protein at 182 mg. per cent and de- 
creased glucose at 38 mz. per cent. There were 
400 white blood cells per mm.*. 

In addition to what clinically clearly seemed 
to be a meningitis, the possibility of an intra- 
cranial abscess was considered and an emer- 
gency right carotid arteriography was per- 
formed. There was elevation of the right middle 
cerebral artery (Fig. z, Z and B), with some 
unusual arterial puddling in the anterior tem- 
poral region, most marked on the intermediate 
phase. Following the arteriography, an emer- 
gency brain scanning without delayed studies 
was done and it again was negative. This was 
the patient's third negative scan. Mastoid 
roentgenograms showed bone demineralization 
on the right. 

The patient was placed on steroids for several 
days and right mastoidectomy and craniotomy 
were done. At craniotomy, a firm round encap- 
sulated mass measuring 3 to 4 cm. in diameter 
was found in the anterior inferior portion of the 
temporal lobe adherent to the dura of the mid- 
dle fossa. At pathologic examination, confluent 
caseating tubercles were found in this tissue as 
well as in that removed trom the middle ear. 

Despite antituberculous therapy, the patient 
did not do well following craniotomy. Her 
course was complicated by bouts of inappropri- 
ate secretion of antidiuretic hormone associ- 
ated with marked facial edema and she died 1o 
davs after craniotomy. 


DISCUSSION 


A tuberculoma is a mass of granulation 
tissue made up of a conglomerate of micro- 
scopic small tubercles which consist of a 
central core of epithelioid cells derived from 
altered mononuclear phagocvtes? sur- 
rounded by lymphocytes. Giant cells are 
scattered among the epithelioid cells and 
may arise from them.!* Tubercles originate 
during the episodes of bacillemia which are 
known to occur in chronic tuberculous in- 
fections,^ but the extent and rate of local 
progression of these initial foci into tuber- 
culomas are extremely variable and depend 
upon complex and incompletely understood 
factors of resistance. Often, polymorpho- 
nuclear leukocytes infiltrate into these 
lesions. The center of the tuberculoma be- 
comes necrotic, forming caseous debris, 
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Vic. 3. Case n. Brain scans. There is a large area of increased ustake in the left posterior frontal region. 


while the periphery tends to encapsulate 
with fibrous tissue. There may be liquefac- 
tion of the caseous material, resulting in a 
“tuberculous abscess" jn extreme 
Apparently this is due to the presence of 
poly morphonuclear leukocytes.” 

Thus, the size of cerebral tuberculomas 
is quite variable and they can be either the 
smallest or largest of brain tumors.” In 
most cases, their diameter ranges from a 
few millimeters to 3 or 4 centimeters in 
size. Intracranial tuberculomas in patients 
under the age of 20 years are usually infra- 
tentorial, but supratentorial lesions pre- 
dominate in adults? Rather surprisingly, in 
view of their etiology, solitary tuber- 
culomas outnumber multiple lesions intra- 
cranially by up to 4:1. 

According to Ramamurthi and Vara- 


cases. 


daraJan!'* in 4 of cases there will be evidence 
of tuberculosis elsewhere in the body and 3 
will give a history of previous tuberculosis 
Jous contact leaving 4 of the 
ebral tuberculoma as completely 
unexpected. 

Grossly, at neurosurgery a cerebral 
tuberculoma is usually found to be hard, 
nodular, comparatively avascular and easy 
to shell owt.* There may be a connection to 
the adjacent dura (Cases u and m) and 


or a tuberct 








cases of ce 


occasionad'y there may be a gross resem- 
blance to meningioma,*®™ although the 
surroundmg brain tissue is usually more 
edematous.* There are many atypical forms 
of tuberculoma including cysts!® and ab- 
scesses,^ Edema is commonly found in 
association with a tuberculoma. Indeed it 
is occasionally so extensive and out of 
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Fic. 4. Case it. G4) Frontal left carotid acteriogram. 
There is a distal shift of the anterior cerebral 
artery and some depression and stsetching of 
the middle cerebral sylvian branches shown to 
better advantage in the lateral view. (3) There is 
an ill-defined equivocal tumor stain n the pos- 
terior frontal region traversed by a stretched and 
possibly narrowed middle cerebral brarch (arrow). 


proportion to the size of the tuberculoma 
itself that it has been considered to con- 
stitute a tuberculous edematous encepha- 
lopathy 66 

The roentgenographic findings in tuber- 
culomas are rarely specific enouzh to en- 
able a definitive diagnosis, but they may be 
suggestive in a somewhat larger group of 
patients when accompanied by è high de- 
gree of clinical suspicion. Altho igh plain 
film roentgenograms may show calcifica- 
tions! this is usually not very helpful since 
this finding has been noted in less than ¢ 
per cent of the cases in most series.” Fur- 
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thermore, the calcifications may not cor- 
respond to the main space-occupying mass in 
location. On angiograms, the most common 
finding is a more or less avascular mass, 
associated with evidence of edema in sur- 
rounding or adjacent tissue." The result- 
ing midline shift is often less than one might 
otherwise expect from the mass effect,’ but 
this is not too unusual in cases where the 
predominant mass is due to edema and is 
not specific. Narrowing of arteries near or 
adjacent to the tuberculoma can occur.’ An 
example of this may be illustrated bv 
Figure 4. Although tumor stains are not 
usually a prominent feature of tuber- 
culomas, they are found occasionally, and 
if present may be helpful in diagnosing 
multiple tumors. As already noted, only 
ith of intracranial tuberculomas are mul- 
tiple, however. Rarelv, tuberculous abscess 
can occur’ and it then resembles other 
intracranial abscesses angiographically. 

Just as supratentorial tuberculomas may 
be dificult or impossible to distinguish 
from gliomas, intratentorial tuberculomas 
also closely mimic posterior fossa tumors. 
They are associated with ventricular dilata- 
tion? and can even, at times, present in the 
cerebellopontine angle. 

The association of an intracranial tumor 
mass with meningitis, while not quite 
specific, is highly suspicious for tuber- 
culoma (Case 111). Rich? has emphasized 
in the pathogenesis of tuberculous men- 
ingitis that most cases are due to an older 
intracranial tuberculoma which ruptures 
into the meninges rather than to direct 
hematogeneous seeding. Rupture of a tuber- 
culoma of the meninges can also occur as a 
complication. of surgical removal. Indeed, 
in the era before the availability of specific 
antituberculous therapy, it was felt that 
posterior tuberculomas, in particular, were 
inoperable for this reason.’ Case ii in the 
present series may be considered to show 
the teatures of both tuberculous meningitis 
and multiple intracranial tuberculomas. 
While there are no roentgenographic signs 
of arteritis in major carotid branches as 
sometimes found in advanced tuberculous 
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meningitis," an unusual and hitherto un- 
reported arterial puddling is seen on the 
lateral angiograms (Fig. 5, Æ and B). This 
finding possibly may correspond to peri- 
vascular white matter hemorrhages which 
were encountered in a group of cases of 
tuberculous edematous encephalopathy col- 
lected by Dastur and Udani.* These authors 
suggested that the underlving cause tor the 
vasculitis in these patients may have been 
allergic. 

Clinically, the original presenting symp- 
tom in the 3 cases in this report was recent 
onset of seizures. The cerebral spinal fluid 
protein. was elevated in each case, and this 
together with the positive brain scan tound 
in 2 of the 3 cases enabled a relatively rapid 
diagnosis of an intracranial mass lesion, 
From the experience in these cases, as well 
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as from isolated instances reported else- 
where,’ it is suggested that most tuber- 
culomas of sufficient size to be clinically im- 
portant zs mass lesions will be discovered 
by brain scans. It is possible that the nega- 
tive brain scan in Case 111 was due to an 
anfavorable location for the supratentorial 
tuberculoma in the base of the middle 
fossa. 

Although the over-all incidence of tuber- 
culosis has declined markedly over the past 
half century, new case rates of tuberculosis 
are 3 to 6 times as high in deteriorated 
inner cif. areas as the national average in 
this couatry. Our experience in a hospital 
serving such an area indicates that cerebral 
tubercukana is still an important problem 
since the cases described above were en- 
countered in little more than i vear. 


* 

















bis. $. Case itt, GY) Lateral right brachial arteriogram. There is elevation of the middle cerebral artery. (8) 
The later arterial phase shows unusual puddling of the contrast agent in the area between the arrows. 
Perivascular white matter hemorrhages are known to occur in «ome cases of tuberculous edematous en- 
cephalopathy associated with coexistent tuberculoma and tuberculous meningitis.’ 
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SUMMARY 


Cerebral tuberculoma mimics bram tu- 
mor, both clinically and radiographically. 

The patient often presents with seizures 
of recent onset; angiograms usually show a 
relatively avascular mass lesion associated 
with considerable edema. 

In 2 of the 3 cases in this report the brain 
scan was positive, suggesting that this will 
now be an increasingly important diagnostic 
modality. 

Although the over-all incidence of tuber- 
culosis has declined in the United States, it 
still remains an important medical problem 
in deteriorated urban areas. A high index of 
diagnostic suspicion as to the possibility of 
tuberculoma in brain tumor suspects, par- 
ticularlv in hospitals serving such areas, 
mav help towards a favorable therapeutic 
outcome. 


Harold Lehrer, M.D. 
Department of Radiology 
New York Medical College 
Metropolitan Hospital Center 
1901 First Avenue 

New York, New York 10026 
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MINIMAL TERMINAL IRREGULARITIES OF THE 
DISTAL SUBARACHNOID SPACE AS A 
SIGN OF EPIDURAL SEEDING* 


By LEWIS M. BOBROFE, 


M.D., and NORMAN E. 


LEEDS, M.D. 


BRONX, NEW YORK 


HE vertebral column and spinal epi- 

dural space are common sites for in- 
volvement in patients with metastatic 
malignancy. On the plain film roentgeno- 
graphic examination, lytic or blastic zones 
within the body or appendages of the verte- 
brae with or without concomitant collapse 
may be observed. Pantopaque myelography 
usually demonstrates partial or complete 
blocks to the free flow of cerebrospinal 
fluid. When there is no evidence of a block 
of the cerebrospinal fluid, careful examina- 
tion of the mvelogram in conjunction with 
Sie phum zm Ld pun 
à. ih space e. 

The purpose of this paper is to present 
the significance of minimal irregularity of 
the caudal sac, which might easily be over- 
looked, as an indication of epidural seeding. 





ROENTGEN FEATURES 


Examination of plan film roentgeno- 
grams of the lumbosacral region in patients 
with suspected involvement of the caudal 
sac often demonstrates lytic and permea- 
tive areas as a result of metastatic malig- 
nancy. These abnormalities may be poorly 
v isualized and dificult to detect. The loss 
of the anterior cortical line of the sacrum 
in the lateral projection as decribed by 
Jarvis," may demonstrate the infiltration to 
better advantage (Fig. 1). Halland Fleming! 


have re-emphasized careful examination of 


the anteroposterior projection of the sacrum 
to perceive loss of symmetry of the sacral 
foramina in patients with metastatic malig- 
nancy to the sacrum. In 1 patient of this 
series, retrospective analvsis of the plain 
film roentgenograms, after completion of 


* From the Departments of Radiology, 
New York. 


Montefiore Hospital and Medical Cente: 


myelography, revealed the presence of 
metastases. In another patient, plain film 
roentgenograms appeared normal despite 
autopsy demonstration of diffuse metastatic 
involvement of the lower vertebral column. 

To demonstrate minimal changes of the 
caudal sac during pantopaquemy elography " 
one mus: obtain erect roentgenograms in 
frontal, latera! and oblique projections 
to distend fully the distal subarachnoid 
space. In this manner, any deformity ap- 
preciated should be suspected of indicating 
a metastatic focus (Fig. 2, ,7-C). Overhead 
roentgenograms and  fluoroscopic spot 
roentgenegrams were taken in all cases. 


The normal caudal sac has a smooth taper- 





Fic. 1. Carcinoma of rectum with direct invasion of 
the sacram and the distal epidural space. The 
anterior sacral line is lost (arrows). Mixed lytic 
and blastic involvement. with fragmentation is 
observed. 








ard Albert Einstein College of Medicine, Bronx, 
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Vic. 2. G4) Direct extension of carcinome of the colon to sacrum and caudal sac. Terminal irregularity of the 
pantopaque column is noted. (B) Me astatic carcinoma of the prostate to epidural space without bone 
involvement. Again, only slight irregulirity of the distal subarachnoid space is seen. (C) Carcinoma of the 
colon with metastatic disease. Note a more marked irregularity and abrupt termination of pantopaque 
column. 


ing of the pantopaque column, Any mini- 
mal and persistent irregularity of she termi- 
nal subarachnoid space may be secondary 
to epidural metastases. Other fir dings in- 
cluded encasement of the distal sas (lig. 3), 
asymmetric narrowing, displacement from 
the center of the spinal canal, ar d defects 
simulating herniated Lg-S5i nucli pulposi 
(Fig. d, C). 

In patients with known or suspected pri- 
mary malignancy, subtle plain roentgeno- 
graphic changes or minor myelographic ab- 
normalities may indicate metastatic in- 
volvement of the terminal subarachnoid 
space without gross block to the f ow of the 
cerebrospinal fluid. 


DISCUSSION 

Barron e£ a£! in a series of 127 patients 
with epidural metastatic disease, demon- 
strated that approximately one-quarter of 
the patients had involvement of the region 
of the cauda equina despite frequent 
failure of myelographic demonstration of 
diagnostic changes. They described a typi- 
cal clinical picture of a patient with known 
primary malignancy gradually developing 
increasing pain in one or both lower ex- 
tremities with mild associated motor and 
sensory deficits. This is substantiated by 
each patient in the present series. 

Epstein? described 11 patients with epi- 
dural metastases in the lower lumbar region 
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who were clinically felt to have herniated 
intervertebral disks, both clinically and 
myelographically; however, at surgery the 
true nature of the lesion became evident. 
Occasionally, retrospective analysis of plain 
hlm roentgenograms disclosed subtle bone 
abnormalities not appreciated prior to 
surgery and myelography. 

Heiser and Swyver? in their series of 74 
patients with epidural metastases had to 
patients with disease below the level of 








Pio. 3. Sacral and epidural metastases from primary 
carcinoma of the lung. There is encasement of the 
distal subarachnoid space with marked constric- 
tion of the pantopaque. 


Sign of Epidural Seeding 





603 























bic. 4. Gd Metastatic carcinoma of the colon. The 
distal pantopaque column is narrowed and dis- 
placed te the left with an extrinsic pressure defect 
on the raght. The Lc-S1 nerve root on the right is 
obliterated. (B and C) Same patient as in Figure 
1. There is encasement and displacement of the 
distal subarachnoid space. There is an indentation 
of the right seen best in the oblique projection. 
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L4-5. Only 2 of these patients demon- 
strated myelographic changes. This con- 
sisted of an abrupt cut-off of the distal sub- 
arachnoid space. 

The spinal epidural space can be involved 
with metastatic malignancy va several 
routes. Batson? has described a plexus of 
valveless veins surrounding the spinal cord 
which may disseminate malignant cells, 
especially from the pelvis and lower ex- 
tremities. Local involvement of the regional 
vertebral structures or meninges cia the 
hematogenous route may spread to the 
adjacent spinal canal. Local invasion by 
pelvic malignancy such as carcinoma of the 
rectosigmold may also spread directlv to 
involve the sacrum and lower lumbar spine 
and thence to thespinal canal and meninges. 
Direct invasion of the spinal canal through 
the intervertebral foramina has also been 
suggested as a mode of involvement, al- 
though it has not been definitely demon- 
strated in this series. Therefore, findings of 
even the slightest loss of the smooth distal 
contour of the subarachnoid space should 
suggest the possibility of epidural me- 
tastases. 

SUMMARY 


Eight patients are reported in whom the 
clinical signs and symptoms and the known 
underlying malignancy suggested meta- 
static disease of the lumbosacral epidural 
space. 


Lewis M. Bobroff and Norman E. Leeds 


Jery, 1973 


Careful analysis of the plain film roent- 
genographic findings demonstrated subtle 
lytic changes in the lumbosacral region in 
all but i patient. 

The presence of persistent, although 
minimal, irregularities of the distal sub- 
arachnoid space should suggest malignant 
involvement of the distal epidural space. 


Norman E. Leeds, M.D. 

Division of Diagnostic Radiology 
Montefiore Hospital and Medical Center 
111 Fast 210th Street 

Bronx, New York 10467 
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THE INFERIOR VERMIAN VEINS AS A USEFUL 
ADJUNCT IN THE DIFFERENTIATION OF 
BRAIN STEM TUMORS FROM MIDLINE 
CEREBELLAR MASSES* 

By HARVEY 1. WILNER, M.D, EVELYN NAVARRO, M.D., A. BRADLEY 

EISENBREY, M.D., and VINCENT GRACIAS, M.D. 


DETROIT, MICHIGA* 


HE increased utilization of vertebral 
angiography has encouraged physicians 
to analvze all the available vessels in the 
localization of posterior fossa masses. 
Differentiating brain stem tumors from 
cerebellar midline masses may indeed be 
difficult. The inferior vermian vein and its 
tributaries are relatively constant struc- 
tures which are readily seen on most verte- 
bral angiograms, and may be displaced by 
such tumors. 


MATERIAL AND METHOD 


The inferior vermian veins of 10 nor- 
mal, postmortem human brains were cathe- 
terized. 

Fine polyethylene tubing was inserted 





E 


Fic. 1. Dorsum of the cerebellum. The paired in- 
ferior vermian veins (small arrowheads} run 
superiorly and dorsally in the inferior paravermian 
sulcus. The right copula pyramidis (large arrow- 
head) is at the junction of the union of the superior 
and inferior retrotonsillar tributaries. 


into these veins under the optical guidance 
of a dissecting microscope and photographs 
were obtained. Subsequently a microbar- 
ium suspension was injected into the tub. 
ing and roentgenograms of the specimens 
obtained. A target-film distance of 4o 
inches was used in an effort to simulate jæ 
vivo angiographic conditions. 

The pediatric cases were studied unde- 
general anesthesia utilizing the Seldinge- 
method of selective vertebral catheteriza- 
tion, 








a 


Dissecting microscope view of a latera 
oblique projection. A cerebellar tonsil (hollow 
is seen. The inferior retrotonsillar branch is 


Fic. 





arrow} is 

well delineated Gower arrowhead). The superior 
retrotonsillar branch (upper arrowhead) !s re- 
tracted. A hemispheric branch is larger and more 
posterior to the vermian vein (black arrow). 


* From the Departments of Radiology, Neurology, and Neurosurgery, the Detro:t Medical Center (Children’s Hospital, Harper 
Hospital, Grace Hospital, and the Wayne State University School of Medicine), Detroit, Michigan. 
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Vic. 3. C1-C) Three dimensional view of an injected specimen. Roentgenogram taken at 40 inch target tlm 
distance. (4) Lateral projection; (B) half axial projection; (C) basal projection. Inferior vermian vein 
large arrow}; superior retrotonsillar branch (small arrowhead); inferior retrotonsillar branch (large arrow- 
head); medial tonsillar branch (medium arrowhead). 


NORMAL ANATOMY 

The interior vermian veins are paired 
structures which run superiorly and slightly 
dorsally in the inferior paravermian sul. 
cus, ^? They drain into the straight or 
lateral sinus. They have varying degrees 
of tortuosity and may actually course in 
the posterior cerebellar notch behind the 
inferior vermis rather than in the sulcus 
self’ (Fig. 1; 2; and3, ZC). 

Each vein originates behind a verebellar 
tonsil below the copula pyramidis by the 
union of superior and inferior retrotonsillar 
tributaries? (Fig, 4, Z and B). 

The superior retrotonsillar vein is a 
relatively constant tributary, although it 


was small or dificult to find in some of our 
dissections. Its fine supratonsillar branches 
were rarely found even using the dissect- 
ing microscope. This superior retrotonsillar 
vein runs along the superior margin of the 
cerebellar tonsil, and usually goes inferiorly 
and slightly medially as it runs backwards 
to join the inferior vermian vein in the 
vicinity of the copula pyramidis. 

The inferior retrotonsillar tributary was 
found almost as constantly as was the su- 
perior branch. While it courses along the 
inferior tonsillar surface, the inferior branch 
is directed medially. It then proceeds to go 
backward and upward and subsequently 
joins the superior vein. 


















































and B) Another injected specimen. Roent- 
genogram taken at 40 inch target fim distance. 64) 
Latera! projection; (B) half axial projection. In- 
feror vermian vein (large arrow): superior retro- 
tonsillar branch (small arrowhead}; inferior retro- 
tonsillar branch (large arrowhead); vein on the 
surface of the nodulus imedium arrowhead); 
fourth ventricle (hollow arrow); suprapyramidal 
vein iz small arrowheads). 





Fic. 4. 














o 











log. 6. 64 and B) Venous phase of a normal adult 
sam. Roeentgenogram taken at 40 inch 
Em distance. Kev: same as in Figure g, Æ 








target f 
and B. 


x Sae. 


Vic. g. (4 and B) Venous phase of a normal pediatric 
arteriogram. Roentgenogram taken at 40 inch 
target Aim distance. Inferior vermian veins (black 
arrowsi: superior retrotonsillar veins (small arrow. 
heads): nferior retrotonsillar veins (large arrow- 
heads}: inferior hemispheric veins (hallow arrow); 
suprapyzamiidal vein (2 small arrowheads). 




















Fic. 7. C4-F) A 10 year old male. (4 and i The medullary portions of both posterior inferior cerebellar arter- 
res are deviated to the left, with the right artery (large arrowhead} convex towards the left. They are also 
displaced inferiorly. There is poor filling of the inferior vermian arteries (small arrowheads). (C and D) 
The precentral vein (2 small arrowheads) is in the midline, but is difficult to definitely localize in the lateral 

E fs \ $ » ua - H 
projection. The inferior vermian vein ge arrows) are normal, although the right inferior retrotonsillar 
branch (medium arrowhead) is better filled than the left. The right superior retrotonsillar tributary 
(small arrowhead) is normal. (E and F) Pneumoencephalograms demonstrate lack of filling of the left angle 
cistern (small arrowhead) and obliteration of the lateral aspect of the fourth ventricle (large arrowhead). 
The fourth ventricle is not displaced posteriorly. 

Surgery: Glioma of the brachium pontis extending to the left of the midline. The inferior vermis was 
normal, 





2i 
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Fic. 8 


CIHEA 5 vear old male. Cf and Bj Vessels possibly arising from the anterior inferior cerebellar arter- 
ies are stretched around the lower brain stem (small arrowhezd). The retrotonsillar segment of the left 
posterior inferior cerebellar artery is pushed slightly backward arge arrow). There is some rounding of the 
superior cerebellar arteries. (C and D} The inferior vermian veins (large arrows) are pushed slightly back- 
ward but are normal in the Towne projection. The posterior!» displaced superior retrotorsillar branche: 
(small arrowheads) correspond to the retrotonsillar segment cf the posterior inferior cerebellar artery, A 
suprapyramidal vein (2 small arrowheads) is normal. (E) Preumoencephalogram. The fourth ventricle 
(hollow arrow) is displaced posteriorly indicating a mass in the lower brain stem. Some hydrocephalus i 

noted. 

No surgery was performed. 














* 


6i Wilner, Navarro, Eisenbrev and Gracias Jery, 1923 
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Vic. o. G4-F) A 10 year old female. C4 and B) Arterial phase shows rounding and crowding of the superior 
cerebellar arteries and posterior cerebral arteries. The left posterior inferior cerebellar artery is normal. (C) 
The left basilar vein of Rosenthal is rounded (hollow arrow) showing brain stem compression or mass. (D 
and E) The inferior vermian veins (large arrows) are normal. A normal right superior retrotonsillar tribu- 
tary (small arrowheads) is shown. A large hemispheric vein (2 large arrowheads) is to be distinguished from 
à suprapyramidal tributary. The precentral vein (1 small arrowheads) is normal There is poor definition 
of the anterior pontomesencephalic vein ‘hollow arrow). The interpeduncular veins isingle large arrowhead 
on each side) are spread laterally in the Towne projection, indicative of mass or pressure upon the cerebral 
peduncles. (F) There is an upper brain stem mass displacing the fourth ventricle and aqueduct backward 
(hollow arrow). The diagnosis was brain stem glioma. 

No surgery was performed. 


The medial tonsillar vein'? (Fig. 4, AZ The suprapyramidal fissure vein located 
and B) runs on the surface of the nodulus between the pyramid and the tuber (Fig. 
but is small and difficult to demonstrate on 4,7 and B; 5, 4 and B; and 6, .7 and B) is 
iH vivo roentgenograms. a frequent tributary of the inferior vermian 






































Fic. 10, G7 D) A 6 vear old female. C7 and B) Phe sutures are specad indicating increased intraeramat pres- 
sure. The basilar artery is displaced posteriorly (large arrowhead a finding not uncommon in brain stem 
tumors, The posterior cerebral and superior cerebellar arteries are rounded. Depression of the medullary 
portion of the posterior inferior cerebellar arteries (small arrowheads) is seen. (C and D) A normal well- 
defined left inferior vermian vein (black arrow) is shown. A smad right inferior vermian vein chollow arrow) 
may drain into the right lateral sinus. The superior retrotonsiBar tributaries (small arrowheads) and the 
suprapyramidal vein (2 small arrowheads} are pushed slightly backward and upward. The inferior retro- 
tonsillar branches (medium arrowheads) are displaced slightly sosteriorly and downward. There is poor 
definition of the precentral vein and of the anterior pontomesencz phalic vein (arge arrowheads). 

Surgery: A suboccipital craniotomy showed a normal vermis od cerebellar hemisphere. 





Fic. ao. CE) Postoperative Conray ventriculogram 
showed a mass in the midbram and upper brain 
stem. (arrowhead). 
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Vio. tt. (A-D) As year old female. (4 anc Bi The left posterior inferior cerebellar artery is pushed downward 
and forward. The vermian branches of Cus artery and also of the right posterior inferior cerebellar artery 
small arrowheads) are displaced apart amd backward. The superior cerebellar branches are bowed upward 
darge arrowhead). There is a suspicion «ft a mass in the left occipital region (arrow). The ventricles are di- 
lated. tC and Dj The inferior vermian veins (black arrows) are spread apart and displaced backward. The 
superior retrotonsillar veins (small arrovheads) and the suprapyramidal veins (2 small arrowheads) are 
pushed upward and backward. The inferior retrotonsillar veins (large arrowhead) are also separated and 
crowded downward and backward. The orccentral vein (3 small arrowheads} is bowed forward. The inter- 
peduncular veins (2 medium arrowhead: } as well as the anterior pontomesencephalic vein (hollow arrow) 
are normal. 


vein, It is best appreciated in the lateral structure. with no observable tributaries 

projection. and it may overlay the inferior vermian 
Cerebellar hemispheric veins o ten run veins. 

behind or lateral to the vermian veins and 

become superimposed upon these struc- 

tures in the various projections. The oc- Brain stem gliomas are most commonly 

cipital sinus is a midline posterior fossa found in the pediatric age group. 


DISCUSSION 
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Figures 7, ¢-F and 8, A-E, are cases of 
low brain stem tumors. In both examples, 
the inferior vermian veins were normal in 
the Towne projection, but only in Figure 8, 
A-E, were these veins displaced poste- 
rorly. The relationship of the tonsils to 
the fourth ventricle is appreciated on the 
pneumoencephalograms. 

Figures 9, A-4, and 10, d-D are ex- 
amples of high brain stem ghomas. In 
Figure g the inferior vermian veins and 
its tributaries were normal. The patient 
described in Figure 10 was a diagnostic 
problem, presenting with increased intra- 
cranial pressure which is uncommon in 
pure brain stem gliomas. At surgery there 
was no definite abnormality of the tonsils, 
posterior inferior vermis, or fourth ven- 
tricle although the roentgenograms showed 
slight posterior displacement of the superior 
and inferior retrotonsillar tributaries. The 
positive contrast studv confirmed the pres- 
ence of a high brain stem mass (Fig. 109%). 

Huang and Wolf described angiographic 
changes in brain stem gliomas.’ They in- 
dicated that backward displacement of the 
copula pyramidis was found in brain stem 
gliomas, whereas there was little lateral 
displacement of the superior and inferior 
retrotonsillar branches. Fourth ventricle 
tumors, on the other hand, displace the in- 
ferior vermian veins superiorlv as well as 
backward, and there is marked lateral dis- 
placement of the superior and inferior 
vermian veins. 

The medulloblastomas shown in Figures 
11, A-E, and 12, 4-D, did involve the 
vermis and fourth ventricle although no 
isolated fourth ventricle tumors are in- 
cluded in our series. In both cases, there 
was marked separation of the inferior 
vermian veins. 

The patient shown in Figure 11 had dif- 
fuse seeding of the tumor, with invasion of 
the upper edge of the left cerebellar hemi- 
sphere noted. 

A medulloblastoma grossly distorted the 
medial part of the right cerebellar hemi- 
sphere as well as the vermis in Figure 12. 
This pathology may have caused the up- 
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E; Ventriculogram shows hydrocephalus 


Hic? ide 
with the fourth ventricle pushed forward (arrow:. 
Surgery: Medulloblastoma involving the vermis 
and surrounding tissue. The left occipital lobe was 
not explored. 





ward displacement and bowing to the right 
of the inferior vermian veins. 

Three patients with midline posterior 
fossa arachnoidal cysts were studied angio- 
graphically and Figure 13, A-D, illustrates 
the pertinent findings. All three cases pre- 
sented with obstructive hydrocephalus. 
Separation of the inferior vermian veins 
was striking in the Town projection, buc 
the postion of the veins in the lateral 
projection depended upon the anterior- 
posterior dimension of the cyst. 

Dandy-Walker cases may indeed be 
dificult to distinguish from arachnoidal 
cysts which displace the vermian veins pos- 
teriorlv, However, in the Dandy-Walker 
syndrome, there is usually more elevation 
of the straight sinus than is noted in 
Figure 13. 

Figure 14, .7-D, illustrates the changes 
caused bv a midline cerebellar cystic 
astrocytoma. The curved arterial vessels 
suggest the cystic component of the tumor. 
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Vic. 12. (4-D) A 14 month old male. GZ and B) The ventricles are dilated. The left posterior inferior cere- 
bellar artery is pushed to the right and is depressed (small arrowhead). The right superior cerebellar hemi- 
sphere branches are spread apart when compared to the normal left side (large arrowhead). Both superior 


cerebellar arteries are also bowed upward and stretched (2 small arrowheads. (C and D) Two hemispheric 


veins (hollow arrows) are seen in the Towne projection and may correspond to the vessels seen in the 
lateral view. The inferior vermian veins are separated and probably bowed upward and toward the right 
(black solid arrows). However, the midline venous anatomy is distorted and difficult to define. The pre- 
central vein (3 small arrowheads) is pushed forward. 

Surgery: The right cerebellar hemisphere and inferior vermis were invaded and partially replaced by a 
medulloblastoma. Seeding of the tumor was present. 


The low position of the superior retro- recognized by the inferior position of the 
tonsillar veins as well as of the supra- retrotonsillar branches. 

pyramidal tributaries is not uncommon in 
large midline astrocytomas. The severe 
backward position of the inferior vermian The inferior vermian vein and its major 
veins is frequently seen. Tonsillar hernia- tributaries have definite value in the dif- 
tion is occasionally found and may be ferentiation of brain stem tumors from 
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Fic 13. GF D) A 2 year old female with a previous shunt for hydrocephalus. A previous pa ntopaque ventricu- 
logram was unsuccessful for undiagnosed hydrocephalus. G4 ani A) The inferior vermian branch of the left 
posterior inferior cerebellar artery (small arrowhead) is pushed to the left of the midline and is straight- 
ened. The superior cerebellar hemispheric branches are pushed apart and are stretched. (C and D) The 
inferior vermian veins are separated (arrows) and occupy a position in the lateral view similar to the pos- 
terior aspect of the left inferior vermian artery. The right superior retrotonsillar branch (small arrowhead) 
is pushed backward and laterally. Beth inferior retrotonsillar Branches are spread laterally and backward 
Jarge arrowheads}, A suprapyramidal branch (2 small arrows) os displaced slightly upward. 

Surgery: A large arachnonlal cyst occupied the right paramedian and midline position, Ht pushed the 
fourth ventricle forward, and the tonsils shehtly inferiorly, 





midline cerebellar masses. We are grateful to Dr. Murray Thomas 
Only slight changes were seen in the andto Dr. Irving Heyman for their aid in 
brain stem tumors, whereas rather gross the preparation of this paper. 
findings were shown in the medulloblas- 
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Vic. 14. C4-D) A 5 year old male. (Z and B) The left inferior vermian artery is deviated laterally (small 
arrowhead) and the vermian vessels are stretched around a smooth mass. Superior cerebellar branches 
(large arrowhead) are pushed upward. Curved cerebellar branches (medium arrowheads) are seen in both 
projections. A paucity of midline superior cerebellar branches is noted. (C and D) The inferior vermian 
veins are pushed markedly backward (biack arrows) and are separated only minimally in the Towne pro- 
jection. The right superior retrotonsillar tributary (small arrowhead} is depressed and pushed laterally. 
The left superior retrotonsillar branch as well as the inferior retrotonsillar branches are difficult to define. 
The suprapyramidal tributaries are pushed downward. The precentral vein (3 arrows} is bowed forward. 
A hemispheric vein is shown (hollow arrow 

Surgery: A large cystic astrocytoma occupied the medial part of the right cerebellum. The vermis was 
pushed posteriorly and slightly inferiorly. The tonsils were depressed slightly. 
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ANGIOGRAPHIC ANATOMY OF THE ANTERIOR 
INFERIOR CEREBELLAR ARTERY* 
By BARRY GERALD, M.D.,f SAMUEL M. WOLPERT, M.D., and 
HERMAN HAIMOVICI, M.D. 


BOSTON, MASSACHUSETTS 


HE normal angiographic anatomy of 

the anterior inferior cerebellar artery 
(AICA) as well as the variations of normal 
have become increasingly important since 
angiography has been used more frequently 
in suspected cerebellopontine angle masses. 
The routine use of selective catheterization 
of the vertebral artery has defined AICA 
better than previous techniques. 

The purpose of this article is to describe 
the normal course and distribution of AICA, 
the variations of normal, and the relation- 
ships of AICA to the posterior inferior 
cerebellar artery. 


CASE MATERIAL 


Fhe posterior inferior cerebellar artery 
(PICA) is defined as arising from the distal 
vertebral artery, coursing around the 
medulla to reach the midline and dividing 
into vermial and tonsillar-hemispheric 
branches.’ The anterior inferior cerebellar 
artery! arises from the proximal portion of 
the basilar artery and is usually smaller 
than PICA, It passes laterally and some- 
what inferiorly over the pons, crossing the 
seventh and eighth cranial nerve to lie 
near or in the internal auditory meatus. At 

this point, the internal auditory artery is 
given off. Two branches supplyi ing portions 
of the cerebellar hemispheres arise near the 
internal meatus. The medially directed 
branch courses along the medial and an- 
terior border of the biventral lobule of the 
cerebellum and anastomoses with branches 
of PICA. The second branch pursues a lat- 
eral course around the upper edge of the 
flocculus, across the middle cerebellar 
peduncle and then to the superior and in- 
ferior semilunar lobules of the cerebellum 


to anastomose with branches of the superior 
cerebellar artery and PICA. 

Fifty-one unselected normal vertebral 
angiograms were reviewed. In each case, 
the vertebral artery was selectively cathe- 
terized zia the femoral artery. Lateral and 
Towne’s views were obtained routinely with 
anteroposterior and semiaxial views avail- 
able in some. Subtraction was used fre- 
quently. Magnification techniques in the 
lateral projection were available in a few 
instances. 

In 3o patients, injection into 1 vertebral 
artery ülled the opposite by reflux. The 
upper cervical portion (the only part 
routine visualized) of the left vertebral 
artery was larger than the right in 7 (23 
per cent), the upper cervical portion of the 
right was larger than the left in 2 (6 per 
cent) ard the arteries were of equal size in 
2t (71 per cent). 

Visualization of ipsilateral AICA and 
PICA was obtained in 75 instances, allow- 
ing an estimate of their relative sizes. 
PICA vas larger than AICA in £g of the 
75, or 55 per cent. AICA was considered 
equal te or larger than PICA in 16, or 25 
per cent (Fig. 1.7; and 2, 4-C). Branches 
of PICA supplying the areas normally 
suppliec by ATCA were not seen, but such 
variatioas would be difficult to detect. We 
could not find a relationship between the 
size of the vertebral artery and the size of 
either AICA or PICA, 

Charecteristically, caudad and craniad 
loops of PICA are seen in the lateral 
projection (Fig. 2C). However, in 1 in- 
stance, bilateral ATCA dominance was 
present, vet the usual loops of “PICA” were 
seen in the lateral view (Fig. 2, D and E). 
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Fic. 1. (4) Both anterior inferior cerebellar 
arteries (ATCA) (arrows) are tortuous through- 
out their course. There is also bilateral ATCA 
dominance. The medial (m) and lateral (1) 
branches are well seen bilaterally. (B) The 
proximal and midpertions of both AICAs are 
relatively straight, but the portions near the 
internal auditory meatuses are very tortuous. 
The lateral branch (1) on the right is promi- 
nent. (C) Superiorly convex loops (arrows) are 
present at the internal auditory meatuses. (D) 
Left AICA is convex inferiorly (arrow) at the 
level of the internal auditory meatus. (E) The 


displacement of right AICA (arrow) is secondary to an acoustic neuroma. This displacement is broader 


based than the "normal" deviations of SICA. 


With AICA dominance, the proximal por- 
tion of AICA could occasionally b2 identi- 
fied in the lateral view as it arose trom the 
basilar artery. 

The course of AICA from the basilar 
artery to the region of the internal auditory 
meatus was sufficiently visualizec in the 
frontal projections for evaluation in 79 of 
the 102 AICAs examined. The course was 
relativelv straight in 29, or 27 per cent, 
(Fig. 1). In the others, a single leop con- 
vex superiorly (Fig. 1C) was preseat in 27, 
or 34 per cent, a single loop comvex in- 
feriorly (Fig. 1D) in 18, or 23 per cent, and 


more than 1 loop (Fig. 1,7) with convexities 
directed superiorly and inferiorly in ¢, or 6 
per cent. These loops were seen in Towne's, 
anteroposterior and halfaxial views. The 
course of one AICA appears independent of 
the opposite AICA. 

As AICA reaches the internal auditory 
meatus, its direction often changes abruptly 
producing a well defined loop with a 
laterally directed convexity. This segment 
of AICA was sufficiently well seen in 74 
instances. The loop occurred in 60 of these 
74 AICAs. We were unable to determine 
whether this loop lay within or outside the 





hia. c (D and Æ) Bilateral ATCA dominance is seen 
in the frontal view. The medial and lateral 
branches are labeled. In the lateral view, the same 
vessels have the well-formed caudal and cranial 
loops expected with PICA (Fig. 20). This was 
the only example of AICA dominance associated 
with a vascular arrangement in the lateral view 
resembling "normal" PICA. 








Fio. 2. (A-C) There is bilateral AICA domi- 
nance (arrows) with prominent medial (m) 
and lateral (1) branches on the left. In the 

lateral view (B), the course of the vessels sup- 

plying the inferior cerebellum does not re- 
semble the usual course of the posterior in- 
feror cerebellar artery (PICA) (arrows), as 

shown in C. 
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internal auditory meatus. The  nternal 
auditory artery was not identified with 
certainty in any instance. 

The branching of AICA into medially 
and laterally directed segments at the in- 
ternal auditory meatus (Fig. 1,7; ond 2.7) 
was sufficiently well seen in 72 instances. 
In 52, the branching occurred near the in- 
ternal auditory meatus. In 2 cases (Fig. 
34) branching occurred at the mic portion 
of AICA. Branching was absent in the 
other 18 with the medial branch usually 
absent. 

Other variants of normal that cccurred 
included the right AICA arising from the 
left PICA (Fig. 35), the left vertebral end- 
ing as PICA, and the marginal branch of 
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Fic. 3. C4) AICA divides well proximal to the inter- 
nal auditory meatus (arrow) into medial and lat- 


eral branches. (B) Right AICA (small arrow) 
arises from the left PICA (large arrow). (C) The 
lateral branch of the right AICA (arrow) arises 
from the hemispheric portion of the right superior 
cerebellar artery. 


the superior cerebellar artery (Fig. 3C) 
supplying the usual distribution of the 
lateral branch of AICA. 


DISCUSSION 

The anterior inferior cerebellar artery 
arises as a single vessel from the basilar 
artery 80-87 per cent of the time.** Other 
vessels supplying a portion of the distribu- 
tion of AICA may arise individually from 
the basilar artery and are usually consid- 
dered accessory vessels to AICA. Smaltino 
et al? proposed the term cerebellolabyrin- 
thine arterv to describe a vessel separate 
from AICA, but usually sharing a common 
trunk from the basilar artery. We have not 
been able to identify this vessel with cer- 
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tainty, but magnification techniques will 
probably make such a distinction more 
practical. 

As other authors have pointed out,® the 
course of AICA from the basilar artery to 
the internal auditory meatus varies from 
relatively straight to tortuous. We assume 
the abrupt loops so frequent in the course 
of AICA are due, in part, to deviations 
around the seventh and eighth cranial 
nerves. In theory, these deviations should 
make recognition of an acoustic neuroma 
or other cerebellopontine angle mass lesions 
difficult. However, as shown by others and 
in our own small series, a distinction is 
usually easy because the loops produced by 
a mass lesion are broader based and more 
marked. Also, deviation of AICA is rarely 
the onlv finding in a cerebellopontine mass. 

The course of AICA in the region of the 
internal auditory canal has been studied by 
Sunderland by Mazzoni, and by Mazzoni 
and Hansen.’ Each author found that AICA 
entered the internal auditory canal in ap- 
proximately 40 per cent of cases, was at the 
orifice in 25 per cent, and was not related to 
the meatus in 35 per cent. We were unable 
angiographically to determine the exact 
relationship of AICA to the internal audi- 
tory meatus but, in most instances, the 
vessel overlay the meatus. It is not possible 
to detect a mass confined to the canal by 
changes in the course of the intracanalicular 
portion of AICA with our present tech- 
niques. Magnification may be helpful. 

Atkinson! studied the distribution. of 
AICA to the cerebellum and pons, describ- 
ing the medial and lateral branches and 
relating occlusion of these vessels to clinical 
syndromes. These branches originate near 
the internal auditorv meatus but are of 
variable size and course. The size of the 
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medial branch is inversely related to the 
size of PICA. The variable course of these 
branches makes their value in detecting 
mass lesions doubtful at the present time. 


SUMMARY 


The angiographic anatomy of the an- 
terior inferior cerebellar artery (AICA) is 
presented. 

Variations in the size, course and distri- 
bution are described. 

The variations described do not prohibit 
the diagnosis of a cerebellopontine angle 
mass. 


Barry Gerald, M.D. 
Department of Radiology 
Chandler Building 

865 Jefferson Avenue 
Memphis, Tennessee 38103 
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ANGIOGRAPHIC DIAGNOSIS OF CEREBELLAR 
MEDULLOBLASTOMAS* 


EVALUATION OF PRE- AND POSTOPERATIVE 
VERTEBRAL ANGIOGRAPHIES 


By MUTSUMASA TAKAHASHI, M.D., 


TOSHIO OKUDERA, M.D., 
KATSUTOSHI KITAMURA, M.D., aad YUKICHI YONE MASU, 


MAKOTO TANAKA, M.D., 
MLD. 


FURUOKA, JAPAN 


EURORADIOLOGIC | diagnosis 

tumors in the fourth ventricle and its 
adjacent structures in children has relied 
upon pneumoencephalography or ventricu- 
lography with gas or positive contrast 
media, Vertebral angiography has not 
received wide acceptance in tle diag- 
nosis of these tumors. This is partly due to 
the fact that the technique of vertebral 
angiography is difficult ne its dzignostic 
accuracy has been considered to be low. 
With the recent development of catheter 
technique in cerebral angiography, verte- 
bral angiography can be performed with 
relative ease and safety even in children.’ 
Furthermore, ai accuracy nas been 
considerably increased with detailed study 
of the anatomy of the arteries and veins in 
the posterior fossa, 43H19 

In a review of medullobkistomas 
studied by vertebral angiography, it has 
become apparent that angiograms, with 
their often characteristic features, may 
give valuable information for the ciagnosis 
of medulloblastomas. Differential ciagnosis 
from other fourth ventricle tumers may 
also be possible when angiograms of excel- 
lent technical quality are obtained. 

The purpose of this paper is te give a 
comprehensive evaluation of angiegraphic 
findings useful in the diagnosis of medullo- 
blastomas, with reference to the pestopera- 
tive vertebral angiograms in some cases. 
Several differential diagnostic points of 
medullo-blastomas from intraveatricular 
fourth ventricle tumors are also descussed. 


12 


MATERIAL AND METHOD 


The material was selected from 450 ver- 


of 


tebral angiographies performed at the 
Kyushu University Hospital over a period 
of 4 vears from June 1967 to May 1971. 
There were 12 patients with medulloblas- 
toma surgically verified. The ages of the 
patients ranged from 3 to 14 years, with an 
average of 8.4 vears. There were 8 males 
and 4 females. Vertebral angiographies were 
performed on all patients prior to surgery. 

On 6 patients vertebral angiographies were 
performed also following surgery and post- 
operative irradiation. 

The vertebral angiograms were carefully 
evaluated. When the angiographic findings 
were minimal or difficult to assess, the 
postoperative vertebral angiograms were 
compared for interpretation. 

Vertebral angiography was performed by 
the transfemoral catheter technique de- 
scribed in detail elsewhere.'® The left verte- 
bral artery was usually catheterized. Cathe- 
terization of the right vertebral artery was 
also performed in selected cases, especially 
when there was no reflux of contrast 
medium into the right vertebral artery. 
General anesthesia with ketamine was 
utilized in patients under & vears of age, but 
local anesthesia was emploved in older pa- 
tients. 


ENTENSION OF MEDULLOBLASTOMA 


At surgerv, the major bulk of medullo- 
blastomas was identified within the bal. 
looned fourth ventricle (Table 1). The tu- 
mor enlarged extensivelv and filled the 
fourth ventricle in 11 of 12 cases, while it 
was localized in the superior vermis and 
anterior medullary velum in 1 case. There 
was usually an extensive involvement of the 


* From the Departments of Radiology and Neurosurgery, Kyushu University School of Medicine, Fukuoka, Japan. 
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superior and inferior vermis with a marked 
compression of the superior vermis against 
the straight sinus and of the inferior vermis 
toward the occipital bone. The lateral re- 
cess of the fourth ventricle was involved bi- 
laterally in 3 and unilaterally in $4 cases. 
The tumor extended into the aqueduct in 4 
patients, dilating the aqueduct and elevat- 
ing the roof of the upper portion of the 
fourth ventricle. There was an extension of 
the tumor through the foramen of Magen- 
die in 7 patients. In 3 of these patients there 
was a small mass in the vallecula, but no 
lateral displacement of the tonsils. In the 
remaining 4 patients there wasnosignificant 
mass effect in the vallecula. The brain stem 
was displaced anteriorly, and in many cases 
there was concavity on the floor of the 
fourth ventricle. Infiltration into the cere- 
bellar hemispheres was noted in 7 patients: 
unilaterally in 2 and bilaterally in z. There 
was a subarachnoid seeding over the cere- 
bellar hemispheres in 2 patients. 


ARTERIOGRAPHIC FEATURES 


The arteriographic findings in 12 medul- 
loblastomas are summarized in Table n. 
il. FINDINGS OF INCREASED INTRACRANIAL PRESSURE 

Arteriographic changes suggesting in- 
creased intracranial pressure were demon- 
strated in all the cases of medulloblastoma 
(Fig. 1, A-D; and 2.7). The basilar and in- 
tracranial vertebral arteries were invari- 
ably compressed against the clivus. The 





distal erd of the basilar artery was com- 
pressed downward. The posterior choroidal 
arteries were depressed and usually took a 
straight course due to dilatation of the 
lateral ventricles.? The distance between 
the posterior pericallosal artery and the 
posterior choroidal arteries was increased, 
indicating a ventricular dilatation? The 
thalamoperforate arteries were frequently 
stretched? In addition, small arterial 
branches in the posterior fossa were fre- 
quently stretched and slightlv diminished 
in caliber (Fig. 1, 4-D). 


2. POSTERIOR INFERIOR CEREBELLAR ARTERY 


The medulloblastomas had a 
to balloon the fourth ventricle with the 
bulk pretruding into the fourth ventricle. 
They did not usually form a large mass in 
the vallecula. As a result, the major effect 
on the posterior inferior cerebellar artery 
was seen on the supratonsillar segment 
(Fig. 1.7; and 2.7).^* This segment was 
displaced inferiorly with a minimal to 
moderate anteroposterior elongation. The 
posterior medullary segment? was usuallv 
displaced anteriorly with decreased an. 
teroposterior diameter of the medulla. In 
rare instances this segment was displaced 
posteriorly. The superior retrotonsillar seg- 
ment? was usually shortened and displaced 
posteriorly and/or inferiorly. The copular 
point’? end the suprapyramidal branches? 
were frequently displaced posteriorly (Fig. 
14). In the Towne projection the supra- 
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ARTERIAL DISPLACEMENTS IN I2 MEDULLOBLASTOMAS 





' and Its Segments 


Basilar artery 

Vertebral artery 

Posterior inferior cerebellar artery 
Posterior medullary segment 


Supratonsillar segment 
Superior retrotonsillar segment 


Suprapyramidal branch 
Caudal loop below foramen magnum 
Abnormal branches 

Superior cerebellar artery 
Anterior culminate and vermian segments 
Quadrigeminal segment 
Precentral cerebellar artery 


Marginal artery 


Anterior inferior cerebellar artery 
Posterior choroidal artery 
Thalamoperforate artery 
Posterior pericallosal artery 


tonsillar and posterior medullary segments 
of the posterior inferior cerebellar artery 
were not displaced laterally, indicating 
minimal or no extension of the tumor into 
the vallecula (Fig. 1C; and 28). The ver- 
mian segments were more or less stretched in 
this projection, but not shifted to the con- 
tralateral side, suggesting the presence of a 
mass in the midline. There was no case in 
which a lateral displacement of the seg- 
ments of the posterior inferior cerebellar 
artery was observed in the Towne projec- 
tion. 

Inferior displacement of the caudal loop 
below the foramen magnum was ebserved 
in 8 patients and a tonsillar herniazion was 
confirmed at operation in 4 of these pa- 
tients. 

3. SUPERIOR CEREBELLAR ARTERY 

Compression and invasion of the superior 
vermis was indicated by an arcuate stretch- 


ing of the anterior culminate segments and 
the vermian segments of the superior cere- 


Direction of Displacement 





anterior ri 
anterior It 


anterior 
posterior 
inferior 
inferior 
posterior 
inferoposterior 
posterior 


m 
iA COO o de fe Co X 


- 


visualized and displaced 


arcuate 

separated (Towne) 
anterior 

posterior 

anterlor 

posterior 

stretched 
depressed 
stretched 10 
posterior 4 
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bellar artery (Fig. 1, Z and 2)? These 
arterial branches were frequently com- 
pressed against the straight sinus. In the 
Towne projection, the quadrigeminal and 
anterior culminate segments of the superior 
cerebellar artery were separated, indicating 
an upward displacement of the superior 
vermis at the tentorial incisura (Fig. 1, C 
and D; and 28). The precentral cerebellar 
artery was displaced anteriorly when the 
tumor originated in the superior vermis and 
extended anteriorly (Fig. 1.7). In contrast, 
the distal portion of this artery was dis- 
placed posteriorly and superiorly when the 
fourth ventricle ballooned out with eleva- 
tion of the roof of che fourth ventricle. 
The marginal branch was of no diagnostic 
value. 


4. ANTERIOR INFERIOR CEREBELLAR ARTERY 


This artery was frequently straightened 
and compressed against the petrous bone, 
but incurred no significant changes useful 
for localization of fourth ventricle tumors. 

















Vic. 1. Case ix. An 8 year old girl with a large medulloblastoma filing the ballooned fourth ventricle and 
producing bilateral tonsillar herniation. The aqueduct was enlarged and the lateral recess of the fourth 
ventricle on the right was infiltrated. No mass was present in the vallecula. 

(4) Preoperative vertebral angiogram (arterial phase in laterad projection). The arteries in the posterior 
fossa are slightly diminished in caliber. The basilar artery is compressed against the clivus and the 
anterior culminate and vermian segments of the superior cereb: lar artery are stretched and elevated in 
an arcuate fashion (3 arrows). The upper end of the basilar artery is compressed downward. The precentral 
cerebellar artery is displaced anteriorly (4 arrowheads). There is stretching of the thalamoperforate arteries 
(2 short arrows). The posterior inferior cerebellar artery is depressed with marked downward displacement 
of the supratonsillar segment (2 long arrows). The vermian segwent and its branches are also stretched 
and depressed (large arrow). (B) Postoperative vertebral angiogram (arterial phase in lateral protection). 
The posterior inferior cerebellar artery has been ligated. The calibers of the arteries are now normal. The 


anterior culminate segments (3 arrows) and thalamoperforate arteries (2 short arrows) are normal in posi- 
tion. The precentral cerebellar artery is not visualized. 

(C) Preoperative vertebral angiogram (arterial phase in Towre projection). The calibers of the arterial 
branches are all diminished and small branches such as margina! and anterior inferior cerebellar arteries 
are straightened. The anterior culminate segments of the superior cerebellar arteries are displaced laterally 
i2 short arrows). The vermian segment of the posterior inferior cerebellar artery is straightened and elon- 
gated (2 long arrows). (D) Postoperative vertebral angiogram ¿arterial phase in Towne projection) for 
comparison. The anterior culminate segments of the superior serebellar arteries are normally located, 
(The posterior inferior cerebellar artery has been clipped.) 
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Vic. 1. Case ix. (E) Preoperative vertebral angiogram (venous phase in lateral projection). The anterior 
pontomesencephalic vein is compressed against the clivus darge arrowhead) and the interpeduncular 
segment of this veini s depressed (larze arrow). The distance between the superior choroid vein and the 
internal cerebral vein is diminished (2 opposing arrows}. The precentral cerebellar vein is straightened and 
anteriorly displaced (2 arrows). The supraculminate vein and the inferior vermian vein are compressed 
against the straight sinus and the ocaypital bone, respectively (3 short arrows). The copular point is dis- 
placed markedly inferiorly and antegiorly dong arrow). (P) Postoperative vertebral angiogram (venous 
phase in lateral projection) for comparison. The interpeduncular segment is now normal in. position 
(large arrow). The distance between the superior choroid vein and internal cerebral vein is normal (2 
opposing arrows). The superior verm an vein is not stretched (2 arrows). The precentral cerebellar vein is 
not visualized in this view. The infericr vermian vein has been ligated. 

(G) Preoperative vertebral angiogram ‘venous phase in Towne projection). The petrosal veins and their 
tributaries are compressed against the petrous bone (2 arrows). The posterior mesencephalic and lateral 
anastomotic mesencephalic veins are slightly stretched (3 arrowheads). There is straightening of the pre- 
central cerebellar vein, which is localized in the midline (3 long arrows). (//) Postoperative vertebral 
angiogram(venous phase in Towne p-olection) for comparison. There is no stretching of the posterior and 
lateral anastomotic mesencephalic vein i; arrowheads). The petrosal veins are normal in position (arrow). 
The precentral cerebellar vein is not vsualized. 
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Pic. 2, Case v. A 4 year old boy with medulloblastoma of the lefe nferior vermis filling the enlarged fourth 
ventricle. There was infiltration of both tonsils. No mass was formed in the vallecula. 
(4) Arterial phase in lateral projection shows the basilar amery compressed against the clivus. The 


posterior inferior cerebellar artery is displaced in the inferior direction bilaterally (arrows). There are small 
abnormal arterial branches arising from the supratonsillar sezments. Most of these arteriel branches 
are displaced posteriorly (3 short arrows), but a branch is enlarged and courses anteriorly (2 arrowheads). 
The former probably represents nodular branches and the lattes choroidal branch. (B) Arterial phase in 
Towne projection reveals small arterial branches superimpose.) over the supratonsillar segment of the 
posterior inferior cerebellar artery, probably representing abnormal arterial branches of the supratonsillar 
segment (2 opposing arrows). The anterior culminate segment c the superior cerebellar artery is laterally 
displaced on both sides (arrowheads). (Reproduced with permission of Radiology") 


$. CHOROIDAL AND NODULAR BRANCHES OF THE 
POSTERIOR INFERIOR CEREBELLAR ARTERY 
These arterial branches originate from 
the supratonsillar segments and supply the 
choroid plexus of the fourth ventricle and 
the nodule of the inferior vermis. In this 
series of 12 medulloblastomas, there was an 


enlargement and posterior displacement of 


the nodular branches in 5 cases, while the 
choroidal branches were enlarged in 3 cases 
with an extensive growth in the fourth ven- 
tricle (Fig. 2, 4 and B). The nodular 
branches are not usually visualized on 
angiograms unless they are enlarged in the 
presence of a tumor in the inferior ver- 
mis. Therefore, the choroidal and nodular 
branches were very useful in the diagnosis 
of medulloblastomas.' 


VENOGRAPHIC FEATURES 


The venographic findings are summa. 
rized in Table m. 


T. FINDINGS OF INCREASED INTRACRANIAL PRESSURE 

Venous changes of increased intracranial 
pressure were observed in all cases (Fig. i, 
E-H: 3, 4 and B; and 4, .7 and 8). 

The pentine segment of the anterior 
pontomesencephalic veins was displaced 
anteriorly against the clivus, The junction 
of the imterpeduncular segment and the 
chiasmat:c segment of the anterior ponto- 
mesencephalic vein, outlining the deepest 
portion e? the interpeduncular fossa, was 
alwavs depressed secondarv to the exten- 
sive hydrocephalus and downward dis- 
placement of the upper brain stem. The 
posterior mesencephalic vein or basilar 
vein of Rosenthal was depressed downward 
in the same manner. When the choroid 
plexus in the lateral ventricle was visual. 
ized, the distance between the choroid 
plexus and the internal cerebral vein was 
seen to be reduced? In the presence of in- 
creased iatracranial pressure, the posterior 
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Inferior Group 


Inferior vermian vein 
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VENOUS DISPEACEMENTS IN I2 MEDULLOBLASTOMAS 





Superior retrotonsillar segment posterior 4 
Inferior retrotonsillar segment posterior 3 
Copular point posterior or inferior 5 
Inferior vermian vein compressed 5 
Anterior Group 
Posterior vein compressed 6 
Lateral mesencephalic vein lateral 1 
Transverse pontine vein anterior 9 
Vein of lateral recess of fourth ventricl- lateral 3 
Superior Group 
Posterior mesencephalic vein depressed $ 
Anterior pontomesencephalic vein anterior Hl 
depressed m 
Supraculminate vein superoposterior 8 
Precentral cerebellar vein anterior I 
posteriorly angulated 5 
brachial tributary separated (Towne) 5 


fossa veins were frequently 


reduced 


in 
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caliber and straightened. 


2. INFERIOR GROUP 

The inferior vermian vein was diffusely 
displaced inferiorly by enlargement of the 
fourth ventricle and compression and in- 
vasion of the inferior vermis (Fig. 1, E and 
F;and 3, 4 and B). The superior retroton- 
sillar segment was frequently displaced 
posteriorly with separation of the superior 
and inferior retrotonsillar segmen-s. There- 
fore, the copular angle was redaced and 
the copular point was displaced inferiorly 
or posteriorlv.? Definite changes of the 
inferior vermian vein were obse-ved in § 
patients, In the Towne projection, both the 
inferior vermian veins were disp aced me- 


dially (Fig. 4, 4 and B). 
3. ANTERIOR GROUP 


Because of increased intracranial pres- 
sure in the posterior fossa and compression 
of the brain stem against the clivus, the 
petrosal vein and its tributaries were fre- 
quently stretched or compressed against 
the petrous bone in the Towne projection 
(Fig. 1, G and H).** Frequent y the pe- 
trosal vein was only poorly visualized. 


The transverse pontine vein was also com- 
pressed against the clivus with decreased 
distance between this vein and the petrous 
bone. The posterior mesencephalic and the 
lateral mesencephalic veins were stretched 
and laterally displaced by expanding le- 
sions in the midline and by a downward 
displacement of the brain stem (Fig. 1, G 
and H). Frequently the vein of the lateral 
recess of the fourth ventricle was poorly 
visualized. When visualized, this vein was 
displaced laterally in the Towne projection 
(Fig. 4, Æ and B) and frequently projected 
lateral to the brachial tributary of the 
petrosal vein.’ This vein was not well shown 
in the lateral projection, but was stretched 
when visualized. A lateral displacement of 
these veins was observed in 3 patients. 


4. SUPERIOR GROUP 

The superior vermian vein was shortened 
and the superior culminate vein running 
over the superior vermis was stretched in 
an arcuate fashion and compressed against 
the straight sinus.” These findings were 
produced by a marked posterior displace- 
ment of the superior vermis with reduction 
of the superior cerebellar cistern (Fig. 1, E 
and F). The fissural portion of the precen- 
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tral cerebellar vein was poorly visualized in 
most cases. This was probably due to the 
compression of this segment bv the tumor 
in the superior vermis or by the enlarge- 
ment of the fourth ventricle and aqueduct. 
When a visualization of this segment was 
present, there was a posterior displacement 
with decreased colliculocentral angle and 
elevation of colliculocentral point (Fig. 3, 
4 and B)? This vein was anteriorly 
displaced and straightened in : patient, 
probably due to early invasion of the an- 
terior medullary velum and the superior 
vermis (Fig. 1, Æ and F). In the Towne 
projection there was usually no lateral dis- 
placement, indicating a midline tumor, but 
the branchial tributaries of the precentral 
cerebellar vein were frequently separated 
because of ballooning of the fourth ven- 
tricle. 


DISCUSSION 


Medulloblastoma is a rapidly growing 
tumor arising from the vermis of the cere- 
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bellum in children. The tumor readily in- 
vades and fills the entire fourth ventricle, 
frequently presenting as an intraventricu- 
lar tumor. The widely accepted treatment 
of medulloblastomas consists of posterior 
fossa craniectomy for biopsy or removal of 
the bulk of the tumor, followed by post- 
operative irradiation. The rationale of such 
treatment is based on the fact that surgery 
is usually unsuccessful in eradicating the 
tumor and that medulloblastomas are 
radiosensitive. Therefore, early, definitive 
diagnosis is mandatory for successful treat- 
ment of these tumors. 

In the past, the neuroradiologic diag- 
nosis of medulloblastomas was based upon 
ventriculography or pneumoencephalogra- 
phy. With ventriculography there is 
usually a dilatation of the aqueduct with a 
kinking at the level of the quadrigeminal 
plate. Filling of the fourth ventricle is in- 
frequent. Pneumoencephalography usually 
shows no ventricular filling with dilatation 
of the supratentorial cisterns and narrow- 





Fic. 3. Case xu. A 10 year old boy with medulloblastoma. The tumor filled the enlarged fourth ventricle 


with infiltration of the inferior vermis. 


GT) Preoperative vertebral angiogram (venous phase in lateral projection) shows the interpeduncular 
segment of the anterior pontomesencephalic vein to be depressed and slightly displaced anteriorly (large 


arrow). The distance between the superior choroid vein and the internal cerebral vein is reduced secondarily 
to enlarged lateral ventricles (2 opposing arrows). There is posterior angulation of the fissural portion of 
the precentral cerebellar bein (long arrow). The inferior vermian vein is compressed against the occipital 
bone (3 arrowheads). (B) Postoperative vertebral angiogram (venous phase in lateral proiection) for com- 
parison. The interpeduncular segment (large arrow) is now normal. Enlargement of the lateral ventricles 
has been diminished (2 opposing arrows). The precentral cerebellar vein (long arrow) and the inferior 


vermian vein (3arrowheads) are normal in position. 


Takahashi e£ a£. TS 














Vic. 4. Case xi. A 6 vear old boy with large medulloblastoma in the ballooned fourth ventricle. A small 
tumor was extending into the vallecula, There was infiltration of the right lateral recess of the fourth 
ventricle and the inferior vermis. Two metastatic nodules were noted over the right cerebellar hemisphere. 


(4) Preoperative vertebral angiogram (venous phase in Towne projection:. The veins in the posterior 
fossa are small and appear to be stretched. The copular angle is widened bilaterally (large arrow) and the 


vein of the lateral recess of the fourth ventricle shows an arcuate course (2 arrows). There is medial dis- 


placement of the inferior vermian vein (2 opposing arrows) 





iB) Postoperative vertebral angiogram (venous 


phase in Towne projection) for comparison. The veins have a somewhat redundant course. The copular 
angle is probably normal (large arrow). The distance between 2 inferior vermian veins is now normal (2 
opposing arrows). The vein of the lateral recess of the fourth ventricle is not demonstrated. 


ing of the posterior fossa cisterns. There- 
fore, differential diagnosis from other pos- 
terior fossa tumors is not always possible 
by these studies. 

Vertebral angiography can be pertormed 
with relative ease and safety even in the 
presence of increased intracranial pres- 
sure.!® The angiographic findings may be 
used for differential diagnosis of the pos- 
terior fossa tumors. In addition, there ap- 
pear to be several angiographic features 
which are highly suggestive of medullo- 
blastomas. In the early stage of their de- 
velopment, medulloblastomas are found in 
the vermis of the cerebellum and then fill 
the fourth ventricle with subsequent ob- 
struction of the cerebrospinal fuid path- 
ways. Vallecular extension of medulloblas- 
tomas is minimal, unlike other fourth ven- 
tricle tumors. Because of extensive tumor 


enlargement within the fourth ventricle 
and downward displacement of the inferior 
vermis there develop a diffuse downward 
displacement and an anteroposterior elon- 
gation of the supratonsillar segment of the 
posterior inferior cerebellar artery. Lateral 
displacement of this segment, however, is 
uncommon. Ín fourth ventricle tumors 
there are stretching of the supratonsillar 
segment with minimal inferior displace- 
ment in lateral projection and invariably a 
lateral displacement of this segment in the 
Towne projection"? In addition, visuali- 
zation of the nodular and choroidal branches 
is very useful in the diagnosis of medullo- 
blastomas," although the choroidal branches 
may also be visualized in the presence of 
fourth ventricle tumors. 

The venographic findings of medullo- 
blastomas frequently present useful points 


Vou. n8, No. 3. Angiogr 
of differential diagnosis from other fourth 
ventricle tumors. The inferior vermian vein 
is generally depressed downward in medul- 
loblastomas because of extensive enlarge- 
ment of the fourth ventricle and compres- 
sion of the inferior vermis, while this vein 
is displaced posteriorly and superiorly with 
posterior displacement of the copular point 
in the presence of fourth ventricle tumors 
with vallecular extension." In medullo- 
blastomas the fissural portion of the pre- 
central cerebellar vein 1s poorly visualized, 
but there is usually a posterior and superior 
displacement of this segment in the pres- 
ence of fourth ventricle tumors." ? The 
vein of the lateral recess of the fourth ven- 
tricle is poorly visualized in medulloblas- 
tomas, but this vein is visualized to better 
advantage in other fourth ventricle tumors. 
In addition, venous changes are frequently 
marked in the presence of medulloblas- 
tomas. 

Medulloblastomas produce obstruction 
to the cerebrospinal fluid pathwavs in early 
stage of the disease. Therefore, arterio- 
graphic and venographic changes suggest- 
ing Increased intracranial pressure are usu- 
ally more marked compared with other 
fourth ventricle tumors. 

As has been demonstrated in this studv, 
medulloblastomas usually develop in the 
vermis and extend into the fourth ventricle. 
Therefore, medulloblastomas should al- 
ways be suspected when the angiographic 
findings point to a midline tumor with 
marked compression of the vermis, absence 
of vallecular extension and considerably 
increased intracranial pressure in children. 
We are of the opinion that no other neuro- 
radiologic procedures are necessary for 
preoperative evaluation, when the above 
mentioned findings are definitely present 
on the vertebral angiograms. 


SUMMARY 


The angiographic findings of 12 medullo- 
blastomas were analyzed, utilizing post- 
operative vertebral angiograms on the 
same patients as the standards. 

Medulloblastomas present angiographic 
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features of an intraventricular midline tu- 
mor with marked compression of the ver- 
mis, absence of vallecular extension, and 
increased intracranial pressure. 

Some of these findings can be used for 
differentiation of medulloblastomas from 
other fourth ventricle tumors. 

Mutsumasz Takahashi, M.D. 
Department cf Radiology 
Akita University School 

of Medicne 
Sensyu-K u5ota-Machi 
Akita, Japen 


The acthors are indebted to Prof. K. 


Matsuure for his critical review of this 
article. 
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FEMORO-CEREBRAL ANGIOGRAPHY: ANALYSIS OF 
2,000 CONSECUTIVE EXAMINATIONS, SPECIAL 
EMPHASIS ON CAROTID ARTERIES 
CATHETERIZATION IN 
OLDER PATIENTS* 


By JIRI J. VITER, M.D., Pi D. 


BIRMINGHAM, ALABAMA 


TT! IE advantages and disadvantages of 
femoro-cerebral angiography have been 
discussed by many authors?-9?7-6-15-1529 5 
and its usefulness, especially for vertebral 
angiography, well documented. In spite of 
this, many angiographers are convinced 
that there is need for special technical pro- 
ficiency, particularly for catheter studies of 
tae carotid arteries in patients over so years 
of age. The opinion is widely held that 
arherosclerotic elongation of the aorta is an 
almost insurmountable obstacle in older 
patients in whom the direct puncture or 
right axillary approaches are preterred.? ^ 
The purpose of this article is to report our 
experience with the femoral approach to 
carotid angiography and demonstrate its 
reutine applicability in patients of all ages. 
It was Bierman ef al! in 1951, who first 
used the femoral approach to carotid artery 
aagiography. Before the clinical applica- 
tion, they experimented on cadavers and 
found that “both carotids and subclavian 
arteries and their small branches could be 
entered by catheters introduced into either 
femoral artery.” They had 6-9F radio- 
paque catheters with a fixed curve. They 
reported 2 clinical applications. In the first 
case, a 43 year old woman, the right inter- 
nal carotid artery was catheterized, in the 
second case, an 8 vear old female, the left 
internal carotid artery was studied, in both 
patients through the left femoral approach. 
In 1956, Odman?" introduced the broad “S” 
curve for selective study of the innominate, 
right subclavian and right carotid arteries, 
and the slightly curved catheter for the 


left subckivian artery catheterization. He 
showed examples of selective catheteriza- 
tion of al! these arteries. According to him 
“the selective angiographic examinations 
have throughout been strikingly easy to 
perform," but his experience has shown 
that “each arterial branch requires its 
shaped catheter." 

In 1963, Westcott ef a/” reported a 
method ef brachiocephalic artericgraphy 
using a single properly shaped catheter. 
They realized that the single most impor- 
tant factor for successful entry into the 
great vessels was the proper shape of the 
catheter tip. They used a sharp "5" shaped 
curve with the proximal-secondary curve 
formed to fit the roof of the aortic arch and 
the 3-4 am. tip was curved slightly more 
than go degrees to conform with the mild 
posterior angulation of the aortic arch 
branches. The drawback of their method 
was that the injections were performed 
from the arch because the catheter could 
not be passed more distally. Milne,^ in 
1964, described essentially the same method 
with a differently shaped catheter. His 
catheter had a right angle bend at the tip 
which pointed outward from the convex 
aspect of the natural curve of the catheter. 
He added sideholes inclined. backward 
from the sip- to prevent the displacement 
of the catheter from the origin of the cathe- 
terized vessel. Hare? described, in 1967, a 
doubly curved end-hole catheter with prox- 
imal (secondary) curve of go degrees and 


4.5 cm. m length. The distal (primary) 


curve was 2 cm. in length with a 75 degree 
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angle. In older patients the "turn-back" on 
the distal limb was increased by 10-14 de- 
grees. He found the catheterization ofthe 
left carotid artery more difficult. The injec- 
tions were made with the catheter well 
within the carotid arteries. Occasionally in 
older patients the injection was performed 
from the arch. His success with patients 
over age 60 was so low that he preferred to 
investigate them bv bilateral carotid needle 
puncture. 

In 1967 and in 1969, Hinck ef 4/199 
described Ducor wire braid catheters with 
special shapes of preformed curves, These 
so-called “head-hunter” configurations had 
2 basic shapes and were of 4 different tv pes. 
The selection of the catheter was deter- 
mined by the vessel which was to be cathe- 
terized and by the configuration of the 
aortic arch. They did not hesitate to change 
the catheters several times during the ex- 
amination, Both basic catheter shapes were 
modifications of the "S" curve. Hinck e£ 2! 
analvzed the importance and use of the 2 
curves at the end of the catheter. The distal 
(terminal, primary) one was for seeking the 
orifice of the artery and the proximal (sec- 
ondary) as a spring leverage to facilitate 
catheter tip entry into the artery. 

Chynn, in 1969,! presented 2 different 
maneuvers for introduction of the catheter 
deeply into the carotid arteries and de- 
scribed “threading of the catheter" along 
the wire up into the desired vessel. He 
worked with 2 differently angulated “S” 
catheter curves. He pointed out that the 
catheterization success depends on the pre- 
designed shape of the catheter and on skill 
ful manipulation of the catheter and wire. 

Cronqvist ef al in 1970, emploved a 
catheter shaped according to the age of the 
patient and the vessel to be examined. The 
"S" had a sharper curve for the left than for 
the right carotid arterv and for examining 
older patients. 

Takahashi and Kawanami,? in 1970, em- 
ploved for catheterization of the carotid 
arteries 2 differently modified “S” shaped 
curves. Type A was a broad “S” and served 
for carotid angiography in the normal or 
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moderately tortuous aorta. Type B was a 
tighter "S," for carotid studies in the mark. 
edly tortuous aorta. 

In the same vear, Mani? introduced a 
“new double-curve catheter” for selective 
femoro-cerebral angiography. The distal 
curve of the catheter was approximately 
3 cm. in diameter, the proximal loop 2 cm. 
The distal curve extended bevond the pros- 
imal one. The ratio 3:2 (distal: proximal 
curve) was maintained for all catheters, 
although the absolute dimensions varied for 
patients with aortas of different sizes. Ac- 
cording to Mani, it was a truly multi- 
purpose curve which could be emploved for 
all selective brachiocephalic and second- 
ary vessel angiography. One of the main 
advantages of his method was the catheter 
size gF. 

In 1972, Brinker and Skucas* gave a 
detailed description of the technical aspects 
of femoro-cerebral angiography. They used 
2 different shapes of 7 and 8F polyurethane 
catheters. Type 1 has a moderately sharp 
primary curvature and a secondary smooth 
bend (Hinck's head-hunter Type 1). Type 
u, used in tortuous and dilated arches, so- 
called "shepherd's crook catheter” was de- 
scribed as a catheter “which is bent double 
upon itself” similar to Hinck’s head-hunter 
Type tv. 

Selective femoro-cerebral angiography in 
children was discussed by Francisco e£ al; 
Moghadam ef a4/.," Newton and Gooding,'^ 
Obenchain e a/."" and Takahashi and Ka- 
wanami.” 


MATERIAL AND METHOD 

All cases of femoro-cerebral angiography 
performed at the University of Alabama 
Medical Center are included except for 6 
patients in whom the catheter could not be 
passed through the pelvic arteries: 2,000 
examinations were performed by this tech- 
nique. The only contraindication to this 
tvpe of study was bilateral absence of the 
femoral pulse or previous reconstructive 
surgery on the pelvic arteries. The age and 
sex distribution of the patients are shown 
in Table 1. In the so-called "pediatric" age 
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group, [42 patients were studied. Between 
the ages of 20 and so there were $62 pa- 
tients and over age co, 1,296 patients. 

The examination technique applied was 
the same in all cases, emploving end hole 
polyethylene catheters* of different. sizes 
(Fig. 1). Most commonly the studies were 
performed with catheters made from heavy 
walled polyethyleen oe (B-D RPXO47; 
O.D. 2.18 mm.; L.D. 1.19 mm.; 63 F). In 
voung adults and i in cases of selective study 
of internal and external carotid arteries - 
when atherosclerotic elongation of the aor- 
tic arch was not expected — thin walled tub- 
bing (B-D RPXOz:; O.D. LD. 
t.40 mm.; 6 F) was used. In children up to 
approximately 4 years of age, depending on 
the body weight, the tubing of O.D. 1.22 
mm.; LD. 0.94 mm., 4 F (B-D RPXO37) 
was employ ed. In all cases the smallest 
diameter catheter possible was used. 

Prior to the study the examiner shaped 
the catheter tip by submerging it in hot 
water, while holding the tip in the desired 


1.90 mm.; 


* Supplied by Anciograf, Ine., Leeds, Alabama, 
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AGE AND SEX DISTRIBUTION OF EXAMINED PATIENTS 

Age Male Female Total 
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Femoro-cerebral Angiography 








Fic. 1. Skepe of the catheter tip for routine 3 vessel 
study. Three different. sizes of polyethylene 
catheters. 

position ‘Fig. 1). The shape of our multi- 

purpose curve was similar to that described 
by Odmzn in 1956, by Hare in 1967, Sand 
resembles fxpe nr of Hinck's "head. 
hunter" curve!? and those usec by Chynn 








Vic. 2. Catheter in the descending aorta, tip points 
to the left side. 


636 




















Vic. 3. Catheter within the origin of the 
left subclavian artery. 


in 1969,* Cronqvist ef a/? in 1970, Mani in 
1970? and Takahashi and Kawanami in 
1970.” This curvature of the catheter tip 
was introduced to our service bv Dr. Felix 
T. Henley, former director of the Depart- 
ment of Diagnostic Radiology, 

By standard technique the catheter was 
placed in the descending aorta with the tip 
pointing to the left (Fig. 2). When the 
catheter was advanced into the arch, its tip 
which tended to point superiorly, was de- 
pressed by the superior surface of the distal 
aortic arch and sprang upward entering the 
left subclavian artery (Fig. 3). When the 
catheter was advanced further, the tip 


in 1967. 
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would be depressed again by the superior 
surface of the arch. At the first sign of up- 
ward movement, the catheter usually en- 
tered the orifice of the left common carotid 
artery (Fig. 4). The innominate artery was 
catheterized in an identical manner by 
further advancing the catheter (Fig. :). 
After the tip of the catheter was placed in 
the desired vessel, selective catheterization 
was accomplished with the aid of a guide- 
wire. The guidewire, with a flexible tip of 
varving length, was led by the catheter into 
the vessel. The stiffer core straightened the 
double curve of the catheter and the guide- 
wire entered the vesse! (Fig. 6; and 7). Care 





Vic. 4. Catheter within the origin of the 
left carotid artery. 
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was taken to keep the guidewire below the 
bifurcation because of the high incidence of 
atherosclerotic changes there. The pliable 
catheter was then threaded along the sta- 
tionary wire into the vessel. The wire was 
withdrawn and the catheter was then in 
place (Fig. 8; and 9). Whenever the cath- 
eter was advanced, at least the Hexible end 
of the guidewire was made to protrude 
through the tip of the catheter in order to 











Fic. g. Catheter within the origin of the 
innominate artery. 
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Kia. 6. 


Guidewire inserted deeply into the lett 
carotid artery. The catheter curve is straight- 
ened. 


prevent the intimal tears or cislodgement 
of plaques. The same catheter was used to 
study both subclavian and vertebral ar- 
teries, = needed (Fig. 3; and 10). Mane 
minor variations in details of this basic 
techniqee were utilized in individual cases, 
where special problems were confronted. 
These included the aortic loop described be 
Kim ef aL, varying lengths of the mov 
able "fip" of the guidewire, different types 
of guidewires, and rotation of the catheter. 
The teeinique of Riddervold and Crad- 
dock” was not employed because complica- 
tions were anticipated, 

In most patients over £o vears of age (our 


es 
T 
oe) 























lic. 7. Guidewire inserted deeply into the right 
carotid artery, The catheter curve is straight. 
ened. 


material includes 1,296 such patients with 
2,068 catheterized carotid arteries), when 
certain modifications in the appearance of 
the aortic arch are anticipated due to the 
presence of atherosclerosis and hyper- 
tension, ^9 24595 the shape of rhe 
catheter was slightly modified. The sec- 
ondary-proximal wider and 
blunter (Fig. 11) because of the increased 
distance between the lateral wall of the 
thoracic aorta and the origins of the bra- 
chiocephalic vessels. In. some cases with 
congenital abnormality at the origin of the 
left carotid artery, such as a common origin 
or common trunk with the innominate 
artery or congenital tortuosities, especially 
of the innominate and right common caro- 
tid arteries, it was necessary to change the 


Curve was 
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catheter during the study. In 5 per cent of 
patients above age so this was necessary. 
Black patients who comprised 40 per cent 
of our study group were noted to have an 
increased incidence of these congenital vari- 
ations in the aortic arch.’ For these special 
cases the catheter was shaped in such a 
way that the proximal curve was almost 
eliminated, while the distal one was longer 
and more exaggerated (Fig. 12). The pur- 
pose of this shape was to hold the tip of the 
catheter firmly in the origin of the vessel, 
so that the stiff core of the guidewire 





Fic. 8. Catheter within the left carotid artery. 
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could be pushed distally and the catheter 
threaded over it. This shape of catheter 
was relatively difficult to work with. If the 
attempt to place the catheter within the 
left carotid artery was unsuccessful, this 
shape of catheter enabled the injection to 
be made into the origin of the vessel from 
the aortic arch (Fig. 13). Arch or innomi- 
nate artery injections to visualize the right 
carotid artery were usually unsatisfactory 
and were listed among the failures. The 


























Vic. 9. Catheter within the right carotid artery. 
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Vis. ro, Catheter within the origin of 
the right subclavian artery. 


average duration of a 3 vessel examination 
(both carotid arteries and one vertebral 
arterv) was 35 minutes. [t was rare if 
even a cifficult study required more than 
1 hour. The injection was performed by a 
power injector, 8 cm. in 1 second into the 
internal carotid, slightly faster into the 
common carotid artery. 


RESULTS 


A tota: of 2,000 consecutive examinations 
has been performed. The age and sex dis- 





Fic. 11. Modified catheter curve for 
patients above $0 years of age. 


tribution are shown in Table 1. The results 
in terms of percentage of successful cathe- 
terizations are shown in Tables n, a1, and 
iv. The results of catheterization of rhe left 
and right vertebral arteries are outside the 
scope of this report, but it may be noted 
that the same technique emplovimg the 
same catheter with the same curvature was 
used for selective examinations of both of 
these vessels. 

Table i1 shows the total number of re- 
quested and successtully performed cathe- 
eterizations of the carotid arteries. In 2,000 
examinations, 3,251 carotid artery cathe- 
terizations were requested and 3,193 were 
successfully performed. In 58 instances the 
attempt was unsuccessful; the total rate of 
success for both carotid arteries was 98 per 
cent. Up to «o vears of age the number of 
failures (3 of 1,123) is negligible. Above age 
£o in 1,296 patients, 2,125 carotid artery 
examinations were requested and 2,070 
were successfully performed. It is apparent 
that practically all our failures (58) are 
among these. The details for each decade 
are listed in Table i1. The rate of failure 
was directly proportional to the patient’s 
age; the lowest rate of success was in the 
8th and oth decades, 94 and 93 per cent, 
respectively. The results slightly distavor 
females in comparison to males. A total of 
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1,619 left and 1,631 right carotid studies 
had been requested. Table ii shows the 
data for the left carotid artery. In the 6th 
decade, of 395 requested catheterizations 
there were no failures. In the 7th decade we 
were unable to catheterize 7 of 426 (2 per 
cent), in the ath decade 7 of 215 left carotid 
arteries (4 per cent); the gth decade is too 
small for evaluation. The lowest rate of 
g§ per cent. was in the 8th de- 
cade in males. The total rate of success, in 
patients above age SO, was 98 per cent 
(1,042 from 1,067 requested catheteriza- 
tions with 15 failures). Table 1v gives the 
comparable data for the right carotid ar- 
tery. Up to the age so we were unsuccessful 
only in 2 females. In the 6th decade there 
were 6 failures of 401 requested examina- 
tions (2 per cent), in the 7th decade 15 of 
428 (4 per cent), and in the 8th decade 17 of 
214 (8 per cent); the gth decade is too small 


success 





Fig. 12. Catheter shape used mainly in congenital 
anomalies and tortuosities of the left carotid and 
innominate arteries. 
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RESULTS OF BILATERAL CAROTID ARTERY CATHETERIZATIONS 


Total 
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R= requested; [= injected; F= failures; 55 = success percentage. 
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RESULTS OF LEFT CAROTID ARTERY CATHETERIZATION 
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09, 





R= requested; l= injected; F= failures; Se= success percentage. 
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Taste IV 


RESULTS OF RIGHT CAROTID ARTERY CATHETERIZATION 
































Co= success percentage. 





R= requested: I= injected; F= failures; 
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AUTHORS GIVING SOME DETAILS ON NUMBER OF CATHETERIZED CAROTID ARTERIES AND RATES OF SUCCESS 
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Kawanami* 84 above age 50 
Kim et al" 1971 n age 
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for evaluation. The highest rate of failure 
is in the 8th decade in females. The total 
rate of success, in patients above so years 
of age, was g6 per cent (1,028 from 1,068 
requested examinations with 4o failures). 
From all these figures it is apparent that we 
had the least success with the right carotid 
artery in females. 
COMPLICATIONS 

A detailed analysis of complications is 
made separately. The complications are 
divided into local, general and neurologic.” 
The local complications include local injury 
of the femoral and brachiocephalic arteries. 
We experienced 1 femoral artery throm- 
bosis (0.05 per cent), when the catheter was 
introduced subintimally. Five significant 
hematomas occurred (0.25 per cent), 1 of 
which had to be evacuated surgically. In 7 
patients (0.35 per cent) 1 of the internal 
carotid arteries was damaged by subintimal 
injection. -no neurologic complications re- 
sulted. Two general complications, both 
fatal, occurred (0.1 per cent). One was due 
to injection of air into the left carotid 
artery. The other was a cardiac arrest after 
the injection of 2 ml. of contrast medium 
into the right carotid artery. There were 30 
neurologic complications (1.4 per cent), all 
except I in patients over 50 years of age: 
2§ complications were transient (1.24 per 
cent) and § permanent (0.2§ per cent). 
Lately, a majority of the examinations was 
performed by physicians in training. The 
over-all rate of complications was 2.25 per 
cent even though a majority of our patients 
underwent 3 vessel angiography. We at- 
tribute the relatively low rate of complica- 
tions to be partially due to the small size of 
the catheter, and to the fact that the cath- 
eter was never “pushed” into the vessel, 
but always threaded over the guidewire. 

DISCUSSION 

Despite the widespread employment of 
the percutaneous method of catheterization 
and large amount of material appearing in 


the literature on the subject, little has 
been written about the technical aspects of 
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femore-cerebral angiographv in elderly 
patieres and the rates of success in different 
age graups. In the not too distant past some 
very experienced angiographers? 5735 ex. 
pressed some reservation about the feasi- 
bility of femoral approach for carotid ar- 
teries n older patients. The primary objec- 
tion te the catheterization technique was 
the apparent difficulty in catheterizing the 
carotis arteries in patients over 50 vears of 
age. 

In /967, Hare* analyzed the results of 
selecti se transfemoral arteriography in 100 
consec.tive patients, 55 females and 45 
males. In the group of 63 cases less than £o 
years sf age, the rate of success for carotid 
arteries was 94 per cent (Table v). In the 
6th decade the rate of success was 66 per 
cent (27 patients) and over 60 years of age 
49 per cent (1o patients). The total rate of 
succes. jn carotid artery catheterization 
was 8* per cent. In 1969, Hinck er al! 
report-d g§ per cent success (Table v) in 
cathet-rizing 246 brachiocephalic vessels in 
96 patents (75 per cent were more than £o 
years cid). They made no specific reference 
to the carotid arteries. Mani,? in 1970, 
describing his new double-curve catheter, 
points ut consistent success in more than 
soo cases. The rate of failure has been less 
than ¢ per cent in patients ranging from 6 
to g2 wears. The same vear Takahashi and 
Kawarami® published detailed analysis of 
39° patients they consecutively examined 
(Table v). They had 238 males and 152 
females, 306 patients were below ṣo years 
of age The group of patients above so 
years cf age comprised 84 individuals, 53 in 
the 6tE decade, 29 in the 7th decade, and 
2 patiemts in the 8th decade. They report 
97.4 per cent the over-all rate of success in 
catheterization of requested carotid arteries 
(375 from 385), but after the adjustment 
(to mzke their results comparable with 
ours)— excluding 4 cases in which they 
could ret pass the catheter into the aorta— 
the rate of success is 98.4 per cent. They 
had 6 failures, 5 due to the tortuosity of 
the ao:tic arch and 1 case of anomalous 
origin of the left carotid artery. They do 
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f the left carotid 
Common trunk of the left common and 
innominate arteries with sharp upward turn of the 
left carotid artery. Catheter shape as 
Figure 12. 


. Injection into the origin of 


Fic. 
ar ie v 


seen in 


not mention the rates of success for in- 
dividual carotid arteries or different age 
groups. Kim e al," in 1971, report having 
Approx! imately go per cent rate of success 
in femoro-cerebral catheterization of the 
carotid arteries in 430 patients with a mean 
age of §3 years. 

From the review of the literature it is 
apparent that there is no single report sup- 
porting the fact that the carotid artery 
catheterization through the femoral ap- 
proach is highly successful even in elderly 
patients with atherosclerotic disease. Our 
experience with 2,000 consecutive examina- 
tions (1,296 over age so) and 3,193 carotid 
arteries (2,070 over age 50) tends to support 
this premise. In the chapter “Results” and 
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from the Tables i, 11, and iv the facts are 
self-explanatory and we feel that they do 
not need any comments. What needs to be 
discussed are our failures. 


TECHNICAL FACTORS 


In patients over so years of age, there 
was a small number of carotid arteries (2 
per cent of pue left carotid arteries 

16 of 1,067, and 4 per cent of i d 
right carotid arteries 40 of 1,068) where 
attempted catheterization via the femoral 
arterv was unsuccessful. There are 2 basic 
reasons for such failures. 

Congenital anomalies and tortuosities 
of the brachiocephalic vessels. The most fre- 
quent of these anomalies is the common 
origin or common trunk of the left carotid 
and innominate arteries. The common 
origin per se is usually no obstacle to the 
passage of the catheter. On the other hand, 
if the common trunk of the innominate and 
left carotid arteries is long and the carotid 
artery turns sharply upward, this makes it 
difficult to thread the catheter deeply into 
the vessel, requiring the injection to be 
made from the arch (Fig. 13). Most of our 
failures in catheterizing the left carotid 
artery are in this category. As already men- 
tioned, this anomaly can be found in 35 per 
cent of black patients compared to 13.5 per 
cent in white patients.’ The tortuosity of 
the innominate artery and proximal por- 
tions of the right carotid and right sub- 
clavian arteries occurs in. both races, but 
again more frequently in blacks, especially 
females. The tortuosity can be so severe 
as to impede the passage of the guidewire 
and catheter into the right carotid artery, 
especially if the innominate artery is 
sharply kinked toward the right. Some- 
times, however, the catheterization can be 
pen quite easily (Fig. 14). 

Ather ku disease. This condition 
sine not only the configuration of the 
aortic arch but also is responsible for tor- 
tuosity of the pelvic arteries and abdomi- 
nal aorta. In the presence of mild tortuos- 
ity at this level, the manipulation of the 
catheter sometimes becomes more diffi. 
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cult; marked tortuosity of the iliac ar- 
teries or abdominal aorta may greatly limit 
the maneuverability of the catheter tip. 
In 2 patients none of the brachiocephalic 
vessels could be catheterized for this par- 
ticular reason. In this situation the wire- 
braid catheters?" may permit successful 
catheterization. 

In the presence of atherosclerotic disease, 
which can be combined with and aggra- 
vated by hypertension, the appearance of 
the aortic arch is altered. The locations and 
angles of the origin of the brachiocephalic 
vessels and the distances between them 
change.? It is common that in so-called 
elongated, uncoiled arches, the origins of 
all the vessels are displaced toward the 
ascending aorta and verv frequently the 
left carotid artery originates posteriorly. 
The origins of the brachiocephalic vessels 
are lower than the highest point of the 
medial wall of the aortic knob, creating an 
unfavorable condition for the introduction 
of the catheter into the selective vessel. 

All these considerations determine the 
selection of the proper shape of the catheter 
tip and manipulation of the catheter and 
guidewire. A majority of patients over 50 
vears of age present some modifications in 
the appearance of the aortic arch. We have, 
therefore, developed the practice of initiat- 
ing the procedure with a slightly modified 
catheter curve, as seen in Figure ir. It is 
relatively rare that the catheter has to be 
changed during the study. In approxi- 
mately 5 per cent of our 3 vessel studies, it 
becomes necessary to change the catheter, 
usually in patients where congenital anom- 
alies are exaggerated bv atherosclerosis and 
hypertensive disease. In these the catheter 
is shaped as shown in Figure 12. 

If the study cannot be performed with 
ease and in limited time, the attempt at 
catheterization should be abandoned. AI. 
ternative routes are available. 


SUMMARY 

A series of 2,000 consecutive femoro- 
cerebral angiographic studies is presented 
and the rate of success for carotid artery 
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Fic. 14. Catheter tip within the origin of the right 
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carot«l artery. Same patient as in Figure 13. 


catheteazation 1s calculated. Special em- 
phasis = placed on patients above so vears 
of age. 

1. Tae results are as follows: 

a. Left carotid artery. Total rate of 
success is gg per cent with no difference 
betweea males and females. In patients 
over sc years of age (1,042 examined caro- 
tid arteries) the rate of success is 98 per 
cent. Tse lowest rate of success is in the 8th 
decade ¿n males-— 95 per cent. 

b. Reht carotid artery, Total rate of 
success 55 98 per cent with very slight dif 
ference between males and females. In 
patient. over 50 years of age (1,028 exam- 
ined ca otid arteries) the rate of success is 
96 per cnt. The lowest rate of success is in 
the 8tF decade in females—91 per cent. 

Carosd artery catheterization through 
the femeral approach is highly successful 
even in #derly patients with atherosclerotic 
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disease and can be achieved with relative 
ease page satety. 
Successful catheterization depends on: 
Predesigned shape of the catheter. 

b. Skillful manipulation of the catheter 
and guidewire. In the average patient no 
special proficiency, although considerable 
experience 1s needed. 

3. Complications: 

The small size and phability of the 
catheter reduces the risk of injury to the 
intima of the catheterized vessel. The 
catheter should not be "pushed" into the 
vessel without having the soft tip of the 
guidewire protruding through the catheter. 
The over-all rate of complications was 2.25 
per cent. There were 2 deaths (0.1 per cent), 
§ (0.25 per cent) permanent and 25 (1.25 
per cent) transient neurologic deficits. In 
7 (0.35 per cent) patients the internal caro- 
tid artery was damaged by subintimal in- 


jection. Five (0.25 per cent) significant 
hematomas and 1 (0.0: per cent) case of 
thrombosis of the femoral artery were 
encountered. 


4. The rate of failure is directly propor- 
tional to the patient’s age, 
atherosclerosis and hypertensive disease. 
Congenital anomalies at the origin of the 
left carotid artery and congenital tor- 
tuosities of the brachiocephalic vessels 
play substantial roles in failures, when 
exaggerated by atherosclerosis and hyper- 
tension (they were the most important 
single reasons for our failures). The second 
cause of failure was atherosclerotic tor- 
tuositv of the pelvic arteries which signifi- 
cantly diminished the maneuverability of 
the catheter. 


Department of Radiology 
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SPONTANEOUS DISSECTING ANEURYSMS OF THE 
CERVICAL INTERNAL CAROTID ARTERY* 





TWO CAS 


E REPORTS AND A SURVEY OF THE LITERATURE 


By OWEN L. BROWN, M.D., and JAMES L. ARMITAGE, M.D. 


CINCINNATI, OHIO 


SPONTANEOUS dissecting aneurysms 
of the cervical internal carotid artery 
are uncommon, Jentzer reported a case 
in 1954, and only g case reports have ap- 
peared in the literature since then. 

The majority of previous cases have been 
associated with a grave prognosis for life 
and neurologic function. However, a variety 
of factors contribute to the clinical mani- 
festations of these lesions. These include: 
the extent of the dissection and resulting 
thrombosis; competency. of the collateral 
circulation; lesions of the dominant or 
minor hemisphere; and the presence and 
severity of other cerebrovascular disease. 


REPORT OF CASES 


Case L A 48 year old white man was ad- 
mitted to the Christ Hospital after the onset of 
left-sided weakness and slurring of speech. 

His past medical history was noncontribu- 
tory, and there was no history of head or neck 
trauma. 

"There was weakness of the left facial muscles 
and of the left arm and leg. Deep tendon reflexes 
were hyperactive on the left and Babinski's 
sign was present on this side. His blood pressure 
was 140/50 mm. Hg and remained at normal 
levels during his hospital stay. 

Routine laboratory examinations were nega- 
tive, and blood sugar and lipid levels were 
normal. 

On the second day following admission, the 
patient. developed flaccid paralysis of the left 
arm and leg, and, although he remained con- 
scious, he was no longer able to speak. 

Transfemoral arch aortography, bilateral 
selective carotid and right vertebral arteriogra- 
phy were performed. There was gradual taper- 
ing of the right internal carotid artery to com- 
plete occlusion at the level of the second cervi- 
cal vertebra (Fig. 1). 

Moderate irregularity of the lumen beginning 
at the carotid bifurcation extended along its 


posterior wall. Slight irregularity was also noted 
along the posterior wall of the proximal portion 
of the left internal carotid artery. There was no 
cross filling of the intracranial portion of the 
right internal carotid artery or its branches. 
The vertebral arteries appeared normal. 

Three days following his admission, thrombo- 
endarterectomy of the right internal carotid 
artery was performed. A thrombus-filled dis- 
secting aneurysm extended from a point just 
above the carotid bifurcation into the distal 
part of the cervical segment of the artery. The 
lumen was completely occluded by the dis- 
placed and collapsed intima. The intima was 
irregularly thickened by small atherosclerotic 
plaques scattered diffusely over the surface. 

The patient's neurologic status remained 
unchanged, and spastic left hemiparesis and 
severe aphasia persist 2 years following the 
onset of his illness. 


Case 11. A 27 year old white housewife was 
admitted to the Christ Hospital 3 days after the 
acute onset of headache lasting several hours, 
numbness of the left side of the face and mild 
speech impairment. There was no history of 
trauma to the head or neck, and her past medi- 
cal history and family history were noncon- 
tributory. 

Mild aphasia, with involvement of speech, 
reading and writing functions, was present, but 
no other neurologic abnormalities were de- 
tected. Blood pressure was 100/7o mm. Hg. A 
bruit was heard over the right side of the neck. 

Routine laboratory examinations were all 
negative. Blood sugar, coagulation studies, and 
lipid levels were normal. Cerebrospinal fluid 
was clear and the cell count, values for protein 
and sugar, and the serologic examination were 
normal, 

The electroencephalogram showed bursts of 
high voltage slow activity in the left fronto- 
parietal area. A Tc??" brain scan showed a left 
frontoparietal focus of increased activity. 

Percutaneous transtemoral arch aortography 
and bilateral selective carotid and vertebral 


* From the Departments of Radiology and Neurology, the Christ Hospital, Cincinnati, Ohio. 
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Fic. 1. Case 1. Transfemoral selective right carotid 
arteriogram shows tapering of the internal carotid 
artery and complete occlusion just above the 
inferior margin of the second cervical vertebra. 


arteriography were performed. The aorta, sub- 
clavian arteries, vertebral arteries and common 
carotid arteries were normal in appearance. 

The left internal carotid artery was com- 
pletely occluded 1.5 cm. distal to its origin, with 
a funnel-shaped configuration at the point of 
occlusion (Fig. 2). 

The right carotid arteriogram (Fig. 3) re- 
vealed an 8 mm. intimal flap projecting from 
the posterior wall of the internal carotid artery 
2.5 cm. distal to the carotid bifurcation. The 
caliber of the artery just below the intimal flap 
appeared to be increased. The anteroposterior 
view (Fig. 4) showed generous cross filling of 
the left anterior and middle cerebral arteries, 
and there was transient retrograde filling of the 
distal segment of the left internal carotid artery 
at its bifurcation, 

Transfemoral bilateral selective carotid ar- 
teriography was repeated 6 days later, and 
there was no change in the appearance of the 
lesions in the internal carotid arteries. Trans. 
femoral abdominal aortogram and bilateral 
selective renal arteriograms were normal. 

A repeat Tc®™ brain scan 12 days after ad- 
mission was normal. The mild aphasia present 
initially cleared completely within a few days. 
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On the 21st hospital day, surgical exploration 
of the right internal carotid artery was per- 
formed under general anesthesia. A 3.5 cm. 
segment of its proximal portion was resected 
and repiaced with a saphenous vein graft. 
Microscopic examination revealed dissection of 
a 1 cm. fap of intima on the posterior wall of 
the arters, the plane of dissection lying between 
this layer and the media; and there was fibro- 
plasia of the intima and the internal elastic 
lamina. Fhe media appeared normal. Signiti- 
cant atherosclerotic changes were not found. 

The patient remains free of symptoms with 
a normal neurologic examination 18 months 
after surgery. 





REVIEW OF THE LITERATURE 

Jentze-? described a dissecting aneurysm 
of the proximal portion of the left internal 
carotid artery of a 31 vear old woman who 
later died with multiple cerebral aneurysms. 
The etic. ogy of the dissection was not de- 
termined 

Anderson and Schechter’ reported the 
case of a 41 vear old man with acute onset 
of right-sided hemiparesis. A left carotid 
arteriogram showed a tapered type of filling 
detect of the proximal part of the internal 
carotid artery. At autopsy, a dissecting 





Fic. 2. Cice u. Transfemoral selective left carotid 
arteriogram shows filling of only a short funnel- 
shaped segment of the internal carotid artery with 
complete occlusion at the lower border of the 
second eervical vertebra. 


Vic. 3. Case n. Transtemoral selective right carotid 
arteriogram shows a valve-like flap of intima pro- 
lecting like a wind-filled sail into the lumen of the 
internal carotid artery from its posterior wall. 


hemorrhage was present in the media of the 
left internal carotid artery. The histologic 
changes were attributed to cystic medio- 
necrosis. 

The 3 cases reported by Brice and 
Crompton? were those of a 40 vear old 
woman with complete occlusion. of the 
proximal part of the left internal carotid 
artery, a 36 year old man with severe 
stenosis of the right internal carotid artery 
just above its origin, and a 38 vear old 
woman with an irregular filling defect in 
the proximal part of the left internal 
carotid artery. At autopsy, the involved 
internal carotid artery in each case was 
found to contain a dissecting aneurysm, 
and in the first and third cases the dissec- 
tion extended from the carotid bifurcation 
to the base of the skull. In all 3 cases, 
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histologic changes of cystic medionecrosis 
reportedly were founc. 

Boström and Lilequis? reported the 
case of a $3 vear old man with an arterio- 
graphically demonstrated saccular aneu- 
rysm in the right internal carotid artery 
just below the base of the skull. The patient 
died 3 months later, and autopsy revealed 
intramural dissection of the right internal 
carotid artery beginning at the neck of the 
saccular aneurysm and extending into the 
petrous segment of the artery. Microscopic 
examination showed changes which were 
asserted to be those of cystic medionecrosis. 
Their second case was that of a 70 vear old 
hypertensive man with a history of progres- 
sive senile dementia who died later of heart 
failure. Autopsy revealed moderate athero- 
sclerosis of the carotid arteries, and there 














Fic. 4. Case 11. Anteroposterior view of transfemoral 
selective right carotid acteriogram shows generous 
cross filling of the anterior and middle cerebral 
arteries on the left side. There is retrograde Alling 
of a short segment of the distal left internal ca- 
rotid artery. 
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was a 1 cm. long dissecting aneurysm in the 
left internal carotid artery just below the 
base of the skull. Microscopic examination 
revealed atherosclerotic changes in the 
intima and degenerative changes in the 
media of the affected artery. 

Hardin and Snodgrass" described the 
case of a £1 vear old man who complained 
of a "squirting noise" in his left ear. A left 
carotid arteriogram demonstrated intra- 
mural dissection with a double lumen in the 
internal carotid artery beginning just above 
its origin and extending into the petrous 
portion. Atherosclerotic changes were de- 
scribed in a resected segment of the artery. 

Burkland> reported the case of a 73 year 
old hypertensive man with sudden onset of 
left hemiparesis. A right carotid arterio- 
gram demonstrated a dissecting aneurysm 
of the proximal part of the internal carotid 
artery with formation of a double lumen. 
Endarterectomy was performed, but the 
etiology of the dissection was undeter- 
mined. 

Thapedi e a/.* reported the case of a 35 
year old paraplegic man who had the onset 
of paresis of the right arm. A left carotid 
arteriogram revealed complete occlusion of 
the internal carotid artery 2.5 cm. distal 
to its origin. Autopsy findings included a 
dissecting aneurysm of the posterior wall 
of the internal carotid artery which began 
just above the carotid bifurcation and ex- 
tended to the base of the skull. Micro- 
scopic sections of the internal carotid artery 
reportedly showed the presence of cystic 
medionecrosis. 





DISCUSSION 

The arteriographic appearance of a dis- 
secting aneurysm in the internal carotid 
arterv will depend upon the duration and 
extent of the dissection. If the dissecting 
channel re-enters the lumen, the arterio- 
graphic appearance may be that of a double 
lumen. More commonly, however, throm- 
bosis has been found within the false 
lumen, and the displaced intima causes 
irregular narrowing or complete occlusion 
of the true lumen. In other cases, a valve- 
like flap of intima, filled like a sail in the 


Spontaneous Dissecting Aneurysms 


wind, projects into the lumen of the artery 
and eventually leads to obstruction, An- 
eurvsmal dilatation of the involved sez- 
ment of the internal carotid artery has been 
described in only 1 case? 

It may be difficult, or even impossible, 
to establish with certainty that a dissecting 
aneurysm in the internal carotid artery is 
truly spontaneous in origin, Nonpenetrat- 
ing injuries of the neck and cranial 
cerebral trauma may be complicated by 
dissecting aneurysms of the common and 
internal carotid arteries?1715?9?* and it is 
possible that such injuries may be unrec- 
ognized and unreported. However, per- 
cutaneous needle puncture during arteriog- 
raphy is the most common source of trauma 
to the carotid arteries in the neck, and 
dissecting aneurysms limited to arteries of 
the neck after traumatic needling have been 
reported." Indeed, large autopsy sur- 
veys indicate that a significant percentage 
of patients subjected to carotid arteriog- 
raphy by percutaneous needle puncture de- 
velop small dissecting aneurysms in the 
common and internal carotid arteries.’ In 
g of the 10 heretofore reported cases, per- 
cutaneous carotid arteriography had been 
performed, and in 8 of these the location 
of the aneurysm was such that the dissee- 
tion might have been initiated or aggra- 
vated by needle trauma to the arterial wall. 

The paucity of reports on spontaneous 
dissecting aneurysms of the internal carotid 
artery permits of only tentative conclu- 
sions regarding their etiology and patho- 
genesis. Cystic medionecrosis has been 
implicated as the probable cause of the 
dissection in 7 of the 10 previously reported 
cases. However, the histologic changes 
which were described in the media of the 
artery in some of these cases were rather 
nonspecific. Other authors! 75 have de- 
scribed quite similar changes found oa 
microscopic examination of control arteries 
from routine autopsies. Furthermore, dis- 
ruption of the blood supply to the arterial 
wall by the dissection may lead to de- 
generative changes and necrosis with a 
histolegic picture which may be difficult to 
distinguish from cystic medionecrosis. 
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Although significant atherosclerosis and 
moderate to severe hypertension were 
present in 4 of the 10 previously reported 
cases, their importance in the develepment 
of dissecting aneurysms in the internal 
carotid artery has not been emphasized. 
Dissecting aneurysm may complicate con- 
centric stenotic lesions, the dissection 
originating distal to the point of maximal 
narrowing and leading to complete arterial 
occlusion. Erosion of the intima overlving 
an atheromatous plaque or rupture of the 
intima into a focus of necrotic athero- 
matous material may also represent the 
initial phase in the development o: a dis- 
secting aneurysm. Bigelow? has suggested 
that many thrombotic occlusions of athero- 
sclerotic arteries originate as unrecegnized 
intramural dissections by such means. 
Watson? believes that hypertension, in- 
cluding acute reflex elevation of the blood 
pressure following cerebral hemorrhage, 
may play a significant role in in:tiating 
intramural dissection in arteries weakened 
by atherosclerosis. 

Dissection of the wall of the rena! artery 
is said to be a not uncommon complication 
of fibromuscular dysplasia. 21819 Akhough 
a preponderance of the reported cases of 
this disease has involved the renal arteries, 
it Is now recognized that other peripheral 
arteries, including the internal carotid 
artery, may be affected by the same 
pathologic process.9!*? However, dissect- 
ing aneurysm has not previously been re- 
ported as a complication of fibromuscular 
dysplasia of the internal carotid artery. In 
our Case i the histologic findings in the 
right internal carotid artery were those of 
focal, eccentric areas of fibroplasia of the 
intima and internal elastic lamina. Bilateral 
involvement of paired arteries has been 
reported as a common manifestation of 
fibromuscular dysplasia, and it seems likely 
that the disease process was similar in the 
2 internal carotid arteries ot this patient. 

One is struck by the absence of reported 
cases of intramural dissections in internal 
carotid arteries affected by fibromuscular 
dysplasia, since this complication of the 
disease in the renal arteries appears to be 
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fairly common. Such a disparity in response 
to the same disease process would not be 
expected, since the arteries are of approxi- 
mately equal caliber and similar histologic 
type. In this regard, it is interesting to 
speculate that unrecognized fibromuscular 
dysplasia, complicated by dissecting an- 
eurysm and thrombosis, may be the cause 
of some of the unexplained occlusions of the 
internal carotid artery which have been 
reported in children and young adults. 

No single etiology explains all of the re- 
ported cases of dissecting aneurysms of the 
internal carotid artery, although hyperten- 
sion and atherosclerosis appear to be sig- 
nificant factors. Changes in the arterial 
wall resulting from needle trauma, athero- 
sclerosis and the aging process, or those 
associated with long standing hypertension 
must be considered and ruled out before 
one assumes that any alteration in the 
histologic pattern is specific for dissecting 
aneurysm. These changes, in addition to 
the intense reaction in the arterial wall 
stimulated by the dissecting hematoma 
itself, may lead to an erroneous diagnosis of 
cystic medionecrosis. Fibromuscular dys- 
plasia may prove to be a significant factor 
in the development of dissecting aneurvsms 
and occlusion of the internal carotid artery 
in the younger age group. 


SUMMARY 

Two cases of spontaneous dissecting an- 
eurysm of the cervical internal carotid 
artery are reported, and 10 cases recorded 
in the literature are reviewed. The apparent 
raritv of this condition may well be due to 
failure of recognition. 

The dissecting aneurysm in our first case 
was associated with significant athero- 
sclerotic changes in the internal carotid 
artery; and in our second case, bilateral in- 
ternal carotid artery involvement was 
present, with a dissecting aneurysm on the 
right side and complete occlusion of the 
artery on the left side. Histologic changes of 
fibromuscular dysplasia were found in the 
right internal carotid artery of this case. 

The importance of prompt angiographic 
demonstration of this condition is evident, 
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since the chance of effective surgical inter- 


vention is markedly 


decreased after the 


development of complete occlusion and 
fixed neurologic deficit. 
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ANATOMIC CONSIDERATIONS IN PARATHYROID 
VENOUS SAMPLING* 
By PETER M. SHIMKIN, M.D., JOHN L. DOPPMAN, M.D., KENT D. PEARSON, M.D., 
and DAVID POWELL, M.R.C.P. 


BETHESDA, MARYLAND; B RIDGEPORT, CONNECTICUT; AND BOSTON, MASSACH USETTS 


HYROID venous sampling for para- 

thyroid hormone (PTH) is a highly 
promising new method for localization and 
diagnosis of parathyroid tumors. A recent 
analysis of our cases disclosed correct 
localization of all 12 surgically proven 
adenomas by detection of a large unilat- 
eral thyroid venous PTH gradient: 6 of 8 
cases of hyperplasia and 1 with bilateral 
adenomas had bilateral gradients; 2 cases 
of hyperplasia had only a unilateral gra- 
dient detected. In both, previous surgery 
had distorted the anatomy and thus pre- 
vented catheterization of the contralateral 
inferior thyroid vein. 

To facilitate its widespread utilization, 
this paper reviews anatomic considerations 
of importance to parathyroid sampling. 
We will present: (1) variations of thyroid 
venous anatomy and the problems they 
pose for the angiographer; and (2) anatomic 
correlation of PTH data emphasizing in- 
ferior thyroid and mediastinal sampling. 


MATERIAL AND METHOD 


Through April 1972 the authors per- 
formed 63 thyroid venous catheteriza- 
tions; 48 have been performed since June 
1970 when a sensitive and reliable PTH 
radioimmunoassay system became avail. 
able.? This paper presents PTH data from 
these 48 cases only. The details of catheter- 
ization and retrograde venography of the 
thyroid venous bed have been considered 
previously.?? In the entire series of 63, not 
one significant complication has occurred. 

The unpredictable angles of entry of the 
thyroid veins into the large veins of the 
neck and thorax, and the occasional neces- 
sity to advance quite deeplv into the 
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thyroid venous bed favor employment of a 
guided catheter system. We have found the 
Muller system* well suited to the proce- 
dure. We have experienced little success 
with preformed or co-axial catheters. 


ANATOMY 


The thyroid venous bed is composed of: 
(1) a diffusely anastomosing, valveless 
plexus of veins arising from and investing 
the thyroid gland; and (2) paired, draining 
superior, middle and inferior thyroid veins. 
The superior and middle thyroid veins 
drain laterally into the ipsilateral internal 
jugular veins. The inferior thyroid veins 
drain caudally into the left innominate 
vein. Occasionally, the right inferior thy- 
roid vein discharges into the right innomi- 
nate vein. Paired inferior thyroid veins 
mav join as a common inferior thyroid vein 
shortly before entrance into the left in- 
nominate vein.*? 

As usual with venous anatomy, varia- 
tions from the preceding standard descrip- 
tion are common. To assess the frequency 
of such variations and their implication for 
sampling, we reviewed retrograde thyroid 
venograms in 48 cases with no prior neck 
surgery; 15 additional patients with prior 
surgery or incomplete visualization of the 
thyroid venous bed by venography were 
excluded from this review. 

INFERIOR THYROID VEINS 

The inferior thyroid veins are usually the 
largest of the thyroid veins. They arise 
from the lower portion of the thyroid 
venous plexus and drain into either the 
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VARIATIONS OF INFERIOR THYROID VEIN DRAINAGE TO THE INNOMINATE VEINS 





No. of Inferior Thyroid | 





Veins Entering the | No. of Anatomic Patterns 
Innominate Veins | Cases 

o | 2 | a. 1 case: both inferior thyroid veins into azygos vein 
b. r case: both inferior thyroid veins into anterior jugular veins 
| 

1 12 — | d. 9 cases: 2 veins, each draining a thyroid lobe, join together to 
| l form a common trunk (Fig. 74) 
f | b. 1 case: the single vein arose from the isthmic region of the thyroid 
| | plexus; lateralization of blood fow impossible 
i | €. 2 cases: the second inferior thyroid vein drained into another 
| | mediastinal vein, not an innominate vein (Fig. 8) 
| l 

2 | 29 | a. 17 cases: right and left inferior thyroid veins of equal size 
| | (Fig. 1C) 
| | b. 9 cases: the larger of 2 left inferior thyroid veins joins the right, 
i forming a common trunk; the smaller enters the left innominate 
| : vein separately (Fig. 7 B) 
; (€. Pcase: 2 right inferior thyroid veins into the left innominate vein; 
| | the single left inferior thyroid vein into the thymic vein 
| d. 1 ease: the larger of 2 right inferior thyroid veins joins the left, 
| | forming a common trank; the smaller enters the right innominate 
| : vein separately (mirror image of Fig. 7B) 
| i 

3 | 4 | 








left innominate vein or the right innomi- 
nate vein near its junction with the left. 
If a vein arising from the venous plexus 
bifurcated shortly before entering an in- 
nominate vein, it was still considered a 
single inferior thyroid vein. We assumed 
an inferior thyroid vein to be anomalous if 
it drained primarily into a vein other than 
an innominate vein. 

Table 1 lists variations in inferior thy- 
roid vein drainage to the innominate veins. 
In 42 of the 48 cases it was anatomically 
feasible to obtain bilateral samples eva an 
inferior thyroid vein or veins entering the 
innominate veins. Figure 1, .7-C, illus- 
trates the 3 most common patterns of in- 
ferior thyroid vein drainage; they all per- 
mit lateralization of thyroid venous flow. 
Lateralization of blood flow from Types A 
and B (ria the common trunk) requires a 
catheter which can be advanced deeply 


into the thyroid bed. In the 5 cases with 3 
or 4 inferior thyroid veins entering the in- 
nominate veins, at least 1 large vein drained 
each side of the venous plexus. 

Two categories of inferior thyroid venous 
interconnections with mediastinal veins 
other than the innominate veins exist: 
(a) secondary anastomoses from an in. 
ferior thvroid vein primarily entering an 
innominate vein (Fig. 2); and (b) primarv, 
anomalous drainage. PTH drainage pat- 
terns justify this distinction (see Medias- 
tinal Adenoma section). Twenty.two cases 
had either tvpe of such connections; in 
many cases they involved both inferior 
thyroid veins (Table n). 

Radioimmunoassay data confirm the 
premise that bilateral inferior thyroid 
samples constitute the practical technical 
goal of parathyroid venous sampling.* 
Some indication of expected success in 
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Fic. 1. The 3 most common types of inferior thyroid vein drainage to the innominate veins (Table 1). All 
3 types permit lateralization of thyroid blood fow. Also shown are the 3 general configurations of the 
middle thyroid veins: inferolateral (into the left internal jugular vein, A); directly lateral (into the left 
internal jugular vein, B); and superolateral (nto the right internal jugular vein, C). 


achieving bilateral inferior thyroid vein 
samples mav be obtained from analysis of 
26 consecutive patients with no previous 
neck surgery catheterized by one of the 
authors (Table 111): 19 of the 26 patients 
had bilateral inferior thyroid vein samples 
obtained. 


Several anatomic impediments to inferior 
thyroid vein sampling deserve mention. 
(1) Grav’s Anatomy describes a valve in 
the inferior thyroid vein as a common oc- 
currence’ Venography will occasionally 
demonstrate one (Fg. 3). Usually the 
catheter can be manipulated past them; 
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FREQUENCY OF INFERIOR THYROID VEIN CONNECTIONS WITH MEDIASTINAL VEINS OTHER THAN 
THE INNOMINATE VEINS, AS SHOWN BY RETROGRADE THYROID VENOGRAPHY 












(48 Cases) 













| Instances of Secondary Anastomoses with Instances of Primary Anomalous 
an Inferior Thyroid Vein Primarily i Drainage of an Inferior 
Mediastinal Vein | Draining to an Innominate Vein | | i 
| Right Left i 
| 10 
Azygos | o o 
Superior vena cava | o 1 
Indeterminate I 3 





* Anomalous inferior thyroid drainage = primarily to a vein other than the innominate vein. 
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however, on 2 occasions a very competent 
valve interdicted sampling and retrograde 
venography. (2) If 2 inferior thyroid veins 
enter the left innominate vein within 1-2 
mm. of one another, the catheter usually 
enters one preferentially. (3) Although 
catheterization is possible, a blood sample 
may not be obtained from a small thyroid 
vein. As a rule, the angiographer may 
anticipate small thyroid veins in thin fe- 





Fig. 2. An example of secondary anastomoses be- 
tween the thymic and a left inferior thyroid vein 
primarily entering the left innominate vein. Left 
inferior thyroid venogram (arrow to catheter). 
The multiple loops of the thymic vein project 
downward over the left innominate vein like a bib. 


Parathyroid Venous Sampling 65 
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FEASIBILITY OF INFERIOR THYROID 
VEIN CATHETERIZATION 
(26 consecutive patients without previous neck 
surgery catheterized by one radiologist (PMS) 
without aid of a prior arteriogram) 
5: ao inferior thyroid samples obtained due to 
5, anomalous inferior thyroid drainage to 
anterior jugular veins 
2. inferior thyroid veins tiny, patient with 
longstanding secondary hypothyroidism 
26: enferior thyroid samples obtained 
19/25: bilateral samples obtained 
3/26: single sample obtained 
3/s: single sample lateralized venous 
drainage 


be 
te 


males and children. One patient with 
longstanding secondary hypothyroidism 
had the the smallest thyroid veins en- 
countered in this series. 





Vic. 3. Left inferior thyroid venogram demonstrating 
a valve in the right inferior thyroid vein (arrow). 
This valve prohibited a right inferior thyroid 
sampie. 
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MIDDLE THYROID VEINS 

The middle thyroid veins arise from the 
lateral portion of the thyroid venous plexus 
and drain into the ipsilateral internal 
jugular vein or (less commonly) the right 
innominate vein. We defined the lowest al- 
lowable entrance of the right middle 
thyroid vein into the right innominate vein 
as just below the entrance of the right sub- 
clavian vein. This helps to separate an in- 
feriorly draining right middle from a right 
inferior thyroid vein. We set the most 
cephalad entrance for the middle thyroid 
veins into either internal jugular vein at 
the level of the vocal cords (easily dis- 
cerned on retrograde venograms obtained 
during a Valsalva maneuver). 

The middle thyroid veins exhibit con- 
siderable variability in regards to number 
(0-3 per side), size and position of entry 
into the large veins. Asymmetry of number 
and size in the same individual is common. 
We noted 3 general configurations to mid- 
dle thvroid veins, depending on their 
direction. of drainage: superolateral; di- 
rectly lateral; and inferolateral (Fig. 1, 4- 
C). The first 2 types are readily cathe- 
terized, once localized by retrograde su- 
perior or inferior thyroid venography. 
Usually the largest in size of the 3 variants, 
the inferolateral drainingveins, have proven 
perversely difficult to catheterize. They 
enter either the jugular or the right in- 
nominate vein anteromedially at a very 
acute angle. The right vertebral vein enters 
the right innominate vein in a similar 
fashion posteromedially. As a rule, one may 
expect large middle thyroid veins in the 
presence of small inferior thyroid veins, 

SUPERIOR THYROID VEINS 

The superior thyroid veins arise trom the 
top of the thyroid venous plexus, drain 
superiorly and enter the ipsilateral internal 
jugular vein above the level of the vocal 
cords. The superior thyroid veins charac- 
teristically form a terminal wpward arch. 
Far removed from the thyroid gland, a 
main trunk may divide into several 
branches which all discharge inte the in- 
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ternal jugular vein. The anterior jugular 
and facial veins frequently join the ter- 
minal upward arch of the superior thvroid 
vein. For a reliable sample, the catheter 
must obviously bypass these other veins, 

The superior thyroid veins are the most 
predictable of the draining thvroid veins. 
In all our cases 1 such vein drained each 
thyroid lobe. Table tv documents their 
frequent symmetry in an individual case. 

Two veins mentioned above are often 
encountered, while searching for thyroid 
veins, (1) The vertebral veins drain the 
posterior neck and vertebral column. The 
right enters the right innominate vein as 
described above. The left enters the left 
innominate vein near the entrance of the 
left jugular vein (Fig. 4). Each vertebral 
vein ascends for 2-3 cm. as a common 
channel and then disperses into a plexus 
easily confused with the thyroid plexus on 
small volume, low pressure test injections. 
(2) The paired anterior jugular veins arise 
from the internal jugular veins at the level 
of the vocal cords. They descend in the 
anterior neck to the level of the supra- 
sternal notch, where they join with a char- 
acteristic “U” loop. At the level of the 
suprasternal notch each anterior jugular 
vein drains laterally into the subclavian 
veins (Fig. 5).3 


RADIOIMMUNOASSAY CORRELATIONS 


A separate communication! presents 
PTH data confirming the angiographic 
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SYMMETRY OF SIZE AND POSITION OF JUGULAR VEIN 
ENTRANCE* OF THE SUPERIOR THYROID VEINS 


(48 Cases) 





Symmetric in both size and position of 


jugular vein entrance 29 
Asymmetric in size onlv 6 
Asymmetric in position of entrance only is 
Asymmetric in both size and position of 

entrance 8 





* Main trunk, if terminal branching present. 


Vot. 118, No. 3 


observations? that parathyroid drainage is 
unilateral and, most importantly, by way 
of the inferior thyroid vein. The consistent 
absence of PTH gradients in the thyroid 
veins contralateral to an adenoma demon- 
strates that even though numerous bridges 
are present between sides of the thyroid 
venous bed, no functional anastomoses 
exist, With a single exception, a hormone 
gradient has always been observed in the 
inferior thyroid vein on the side of hyper- 
functioning parathvroid tissue. If present, 
middle or superior thvroid gradients have 
always been less than an inferior thyroid 
gradient, even in the presence of a superior 
gland adenoma. 

Although bilateral inferior thyroid vein 
samples represent the ultimate goal of 
sampling, middle or superior thyroid. vein 
samples have proven valuable: (1) thev 
inferior 
thyroid vein samples have been obtained; 
and (2) a gradient in the superior thyroid 


have salvaged cases when no 


Fic, 4. Left vertebral venogram. Both vertebral 
veins drain the cervical epidural venous plexus. 
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Vic. g. Left anterior jugular venogram. Note char- 
acteristic “UY loop in suprasternal notch (arrows). 


vein may provide further characterization 
of an adenoma, having been observed only 
with superior gland tumors. 

Little is known about where the tiny 
parathyroid veins enter the thyroid bed. 
This has posed 2 uncertainties for inferior 
thyroid sampling: (1) Where along the 
course cf the vein is the optimal location 
for sampling? and (2) when 2 or more in- 
ferior veins drain a thyroid lobe, do al 
contain parathyroid effluent? 

We have sampled the largest of multiple 
lateraliang inferior thyroid veins with 
consistently successful results. In cases 
with 3 or more inferior thyroid veins, at 
least 1 large vein exists on each side (see 
above). We have catheterized some of the 
smaller additional veins in these cases, but 
have yet to obtain a blood sample. An 
important variant of 3 inferior thyroid 
veins occurs with an easily lateralized 
common and a small accessory left inferior 
thyroid vein (Fig. 15). Lateralized samples 
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‘peripheral= 0.85 nc/ml PTH 
L. inferior adenoma 


Fic. 6. Parathyroid hormone (PTH) values for 3 
samples obtained by catheterization of the left 
inferior thyroid vein. The catheter for the 2 
cephalad samples has bypassed the driinage of a 
left inferior gland adenoma. 


from the common trunk have always 
proven accurate. 

With the Muller guided system, advance- 
ment of the catheter deeply into tac venous 
bed is frequently possible and sometimes 
necessary to lateralize blood flow. Cer. 
tainly, the angiographer should secure the 
catheter within the inferior thyroid at least 
1-2 em. for sampling; samples obtained “at 
the mouth of” the vein are of questionable 
value. However, the catheter may be ad- 
vanced too deeply into the veaous bed 
and bypass the drainage of the inferior 
parathyroid gland. Figure 6 illuszrates the 
position of 3 PTH samples obtained zia the 
left inferior thyroid vein in a patient with 
a left lower gland adenoma. The values in- 
dicate that the catheter position for the 2 
cephalad samples was above the entrance 
site of the adenoma. We have observed 
this phenomenon in 4 other patients. 

When exploring deep in the thyroid bed, 
one occasionally encounters medial and 
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peripheral= 1.84 ng/ml PTH 
R. superior adenoma 


Fic. 7. PTH values for 2 right inferior thyroid vein 
samples. The 2 samples are from medial and 
lateral veins enclosing the thyroid lobe and a 
superior gland adenoma (cross hatched). 


lateral branches surrounding a thyroid 
lobe. The lateral branch has vielded the 
higher PTH value in the 2 instances we 
have sampled both tributaries. Figure 7 
diagrams a thyroid venogram and corre- 
sponding PTH values for 2 right inferior 
thyroid sampling locations. A contrast 
blush on the retrograde venogram identi- 
fied the right superior adenoma.’ The 2 
samples came from veins enclosing both 
the tumor and the thyroid lobe. 


MEDIASTINAL ADENOMA 


We have studied only 1 patient with 
a mediastinal adenoma. Samples from the 
large veins of the neck and thorax and 
bilateral inferior thyroid samples disclosed 
no PTH gradients. The absence of a gra- 
dient in either inferior thyroid vein sug- 
gested an (undetected) ectopic source of 
PTH production, 

Positive, rather than inferential diag- 
nosis of a mediastinal adenoma would re- 
quire demonstration of a PTH gradient in 
a mediastinal venous sample. However, 
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caution must be exercised in the inter- 
pretation of the source of a mediastinal 
venous gradient. For example, as they 
normally drain to the innominate veins, 
the inferior thyroid veins must be excluded 
as the source of an innominate gradient. 
Innominate gradients are almost always 
due to cervical adenomas.*? 

Because of frequent interconnections 
with the inferior thvroid veins, parathvroid 
tissue in the neck conceivably could cause 
a hormone gradient in a smaller mediastinal 
vein. In conjunction with thyroid vein 
catheterization, we have recently inves- 
tigated the possibility of such collateral 
flow (or "spillover") of hormone by selec- 
tive sampling of small mediastinal veins. 
We have accorded particular attention to 
the thymic vein (Table i1). 

When an anomalous inferior thyroid 
vein draining a cervical tumor discharges 
primarily into a small mediastinal vein, a 
PTH gradient in that vein should be ex- 
pected. Figure 8 illustrates the catheter 
position for a thymic blood sample. 
Anomalous primary drainage of the right 
inferior thyroid vein caused a large PTH 
gradient. 

Table v compares thymic with peripheral 
and pertinent thyroid venous PTH val- 
ues in 6 cases, where all inferior thyroid 
veins drained primarily to the innominate 
veins. No collateral hormone flow from the 
thyroid bed to the thymic vein was de- 
tected. Venography demonstrated small 
secondary anastomoses between the thymic 
and the inferior thyroid vein draining the 
adenoma in Cases 4, §, and 6. With normal 
innominate drainage of the inferior thyroid 
veins, we also could not detect flow of hor- 
mone to the left internal mammary, highest 
left intercostal or azvgos veins (3, 4, and 
6 instances respectively), A hormone grad- 
ient in a small mediastinal vein such as the 
thymic vein would seem to favor the 
localization of a mediastinal adenoma so 
long as the inferior thyroid veins drain 
primarily to the innominate veins. Absence 
of gradients in both inferior thyroid veins 
would, of course, add immense security to 
such an interpretation. 
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Fic. 8. Thymic venogram. Anomalous, primary 
drainage of the right inferior thyroid vein caused 
a large thymic PTH gradient in this patient with 
a right iower gland adenoma located in the neck. 
The cetheter is denoted by small, broad arrows 
and the thymic venous system by the 3 lower ar- 
rows. ihe anomalous right inferior thyroid vein 
is indiezted by the single curved arrow. 


SUMMARY 


Fortr-eight retrograde thyroid veno- 
grams were analyzed and correlated with 
parathyroid hormone (PTH) radioim- 
munoassay data. 

The roentgenographic anatomy of the 
thyroid veins is presented. Also illustrated 
are 2 fequently confused veins, the an- 
terior jezular and vertebral veins. 

Para-hvroid drainage occurs predomi- 
nantly «a the inferior thyroid vein. Al- 
though inferior thyroid drainage is vari- 
able, bkateral samples could be obtained 
in a hizh percentage of cases. The 3 most 
commo? patterns of inferior thyroid drain- 
age permit bilateral sampling. Problems of 
inferior thyroid sampling included: ana- 
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Tasie V 
ABSENCE OF COLLATERAL PTH FLOW FROM THE THYROID VENOUS BED TO THE THYMIC VEIN WHEN ALL 
INFERIOR THYROID VEINS DRAIN PRIMARILY INTO THE INNOMINATE VEINS 


(Comparison of Thymic ard Pertinent Thyroid Venous Samples in 6 Cases) 





Diagnosis : 
ag laterals with 


1 L superior adenoma P 


at Hyperplasia 

3 Idiopathic hypercalcuria RIT 
af R inferior adenoma RIT 
5 L inferior adenoma LIT 
6 L superior adenoma RIT 


* ng/ml. PTH. 
t Case 2: RIF and LIT too small to sample. 
1 Case 4: LIT absent due to previous surgery. 


Venozraphic Col- 





Pertinent Thyroid Thymic Peripheral 





Vein Samples* Vein* Vein* 
RIT E 1.0 1.0 
LIT=7.0 
RMT = 3.9 o.9 O.g 
LST =2.3 
LIT=1.4 o.b o.b 
RIT=1 4 
RIT = 300.0 Jg 8.0 
LIFE 19.1 o.8 O.9 
RIT= o.9 
RIT =1.6 1.6 1.6 


Abbreviations: R= right; L= left; ST = superior tayroid; MT = middle thyroid; [T= inferior thyroid. 


tomic impediments such as valves; by- 
passing the discharge site of an adenoma; 
and choosing one of multiple veirs drain- 
ing a thyroid lobe. Probably leas: impor- 
tant for parathyroid drainage, the superior 
thyroid was the most constant and pre- 
dictable of the thyroid veins. 

Channels existed between the thyroid 
bed and the mediastinal veins other than 
the innominate veins in 22 cases. When the 
inferior thyroid veins drained primarily to 
the innominate veins, no collateral flow of 
hormone to other mediastinal veins could 
be detected in the 6 cases invesztigated.* 
However, in 2 cases with cervical tumors, 
primary anomalous drainage of ar inferior 
thyroid vein to the thymic system caused 
large hormone gradients in thymic samples. 


Peter M. Shimkin, M.D. 
Room 68-211, Bldg. 10 
National Institutes of Health 
Bethesda, Maryland 20014 


* We have “more recently” encountered a case where, in spite 
of primary drainage of the inferior thyroid veins te the innomi- 
nate veins, a cervical tumor caused a gradient in both inferior 
thyroid and thymic vein samples. 
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GLOMUS is a tumor consisting of an 

accumulation of small blood vessels 
and nerve fibers. The first anatomic descrip- 
tion of a glomus jugulare tumor was pub- 
lished by Guild in 1941.7 It has been known 
by other terms such as non.chromaffin 
paraganglioma, glomerocytoma tympan- 
icum, glomus tympanicum tumor, tym- 
panicum body tumor, receptoma, gloman- 
gioma, and chemodectoma. The tumor is 
composed of chemoreceptive tissue, ana- 
tomically localized in the jugular bulb di- 
rectly below the middle ear (Fig. 1). Ap- 
proximately şo per cent of the glomus 
jugulare tumors originate in that part of 
the bulb of the internal jugular vein which 
is within the temporal bone; this type is the 
commonest tumor of the middle ear. The 
first reported cases of tumor arising in the 
middle ear were by Rosenwasser in 1945." 
Tumors that arise from the middle ear rep- 
resent hyperplasia or neoplastic develop- 
ment of the various components present in 
that structure (Fig. 2). 

Slow growth of the tumor is character- 
istic and few distressing symptoms occur in 
the early stages. Frequently there is local 
destruction. The first symptoms are usually 
vertigo, and— because the auditory nerve 
is attected--impaired hearing and tinnitus 
which may be of a pulsating nature. Pain 
is not common in the earlv period. The 
growth may expand upward to involve the 
base of the skull and, eventuallv, intra- 
cranial structures. The mass may also 
bulge through the tympanic membrane 
and into the external auditory canal. 
Metastasis is a rare finding. A family his- 
tory of glomus jugulare tumors and bi- 
lateral occurrence have been reported. 


The tumors are most commonly found in 
women in their middle decades. They have 
been reported to arise from sites such as the 
middle ear, the nodose ganglion, orbit,’ the 
organ of Zuckerkandl, the retroperito- 
neum," and the nasal cavity. 

A common roentgenographic finding for 
the glomus jugulare tumor is sclerosis and 
clouding of the mastoid air cells. Subse- 
quently, there is destruction of the petrous 
bone (Fw. 3). Usually erosion starts along 
the inferior aspect of the petrous bone and 
eventuaHy progresses to involve the entire 
surface. 

Mans physicians propose surgical proce- 
dures for advanced tumors. in spite of the 
anatom site of the lesion with its routes 
of extension in close relationship to vita! 
structures and the tendency for the tumor 
to hemorrhage profusely because of its 
highly vascular nature. Indeed, it appears 
that complete surgical removal, except for 
early les:ons, is usually all but impossible. 
Althoug^ this type of tumor has generally 
been thought to be too unresponsive to 
treatmeat by irradiation, it has recently 
been advocated that satisfactory results 
may be obtained by adding radiation ther- 
apy as a follow-up to a surgical procedure 
or that radiation therapy by itself may at 
least control the tumor.®!° Miller!" reported 
a cure rate after radiation therapy of 60 
per cent in 40 patients (5 of his own and 35 
instances derived from a review of the 
literature). Relief from pain and shrinkage 
of the mors followed treatment by ir- 
radiation in all 9 of Hudgins’ patients.* 

Because the literature is heavily weighted 
towards a description of surgical techniques 
used in the removal of the glomus Jugulare 











* From the Section on Radiation Oncology, Department of Radiology, University of California School of Medicine, San Francisco, 


California. 


t Supported by Fellowship i FO3 CA 5293 8-c1 from the National Institute af Cancer, National Institutes of Health. 
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Vic. 1. Note the relationship of the jugula> bulb to the middle ear and routes of direct extension of the tumor. 


tumor, the following material is presented 
to document the success and eficacy of 
treatment of this lesion by radiation ther- 
apy, when used alone or in comjunction 





Fie. 2. Photomicrograph of the lesion demonstrates 
typical histologic features of the tumor. Observe 
that organoid nests of epithelial cells sre arranged 
about capillary spaces. (Hematoxylir and Eosin 
X 400.) 


with surgical procedures, as contrasted to 
treatment by surgical means only. 


MATERIAL 


During the past :7 vears, 20 patients 
with the diagnosis of glomus Jugulare tu- 
mor have been treated at the University of 
California Hospitals, San Francisco (Table 
1). Diagnosis in all cases was made by 











Fic. 3. Anteroposterior tomogram demonstrates à 
destructive lesion enlarging the right jugular 
fossa (arrows). 
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means of biopsy or upon surgical removal of 
the tumor. Three of the 20 patients were 
men and 17 were women. Age at the time 
of initial diagnosis ranged from 24 to 75 
years; the mean age was 49 years. The tu- 
mor occurred as frequently on the right 
side as on the left. Five of the patients had 
involvement of more than one cranial nerve. 
In nearly all patients, tinnitus (usually 
pulsatile), hearing loss, or both were the 
presenting symptoms. Symptoms were 
chronic and had been present from 5 
months to 1$ years before a histologic 
diagnosis was made; the mean period was 
3 years. 

Fourteen of the 20 patients were treated 
surgically only; 10 of these had recurrence 
of the tumor within 3 vears and 1 patient 
had recurrence within 5 years. Two pa- 
tents died because of myocardial infarc- 
tions within 18 months after their surgical 
procedures, and 1 patient was lost to follow- 
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up. Seren of 8 patients with recurrent tu- 
owing operation and who were sub- 

' treated with irradiation have 
yw-up examinations for 5 months 
ears and are without clinical evi- 
x disease. The other patient died 6 
weeks after radiation therapy; his death 
was directly attributable to his disease. 
Three patients were advised to have further 
surgery or irradiation but refused and were 
lost to follow-up. 

Two patients who were treated surgically 
had planned postoperative radiation ther- 
apy beczuse of the likelihood of incomplete 
excision of the tumor. These patients show 
no evidence of disease ç and 7 vears after 
therapy. 

Two ether patients were given radiatior 
therapy shen underwentsubsequentsurgica: 
removal of the lesion; one showed no evi- 
dence of disease at 4 and the other at 7 


Vears acer operation, 
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PATIENTS WITH THE DIAGNOSIS OF GLOMUS JUGULARE TUMOR TREATED AT THE UNIVERSITY OF CALIFORNIA 
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Fic. 4. Internal jugular venogram. (4) 
Anteroposterior, (B) lateral, and (C) 
basilar projections, revealing a space- 
occupying lesion almost completely oc- 
cluding the vein near the jugular foramen. 
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Two patients were treated by irradiation 
alone. One was lost to follow-up 4 months 
after therapy, although at that time there 
was improvement of his symptoms. Figh- 
teen months after therapy, the other pa- 
tient had improved symptoms and no evi- 
dence of residual disease. 

Those patients who received radiation 
therapy, whether preceded or followed by 
surgical operations, had no progression of 
symptoms—with the exception of 1 patient 
who had severe disease of the central 
nervous system and died shortly after 
completion of radiation therapy. The tu- 
mor dosage varied from 4,600 to 5,500 rads 
delivered 5 times a week for 6 to 8 weeks. 
There were no findings of cerebral necrosis 
in any patient. The most common surgical 
complication was damage to the facial 
nerve. 


DISCUSSION 


In general, no correlation has been es- 
tablished between duration or severity of 
symptoms and degree of involvement seen 
on roentgenograms. Commonly the jugular 
foramen will enlarge as the cranial nerves 
ix-xi become involved.” Gejrot? described 
the usefulness of retrograde jugular venog- 
raphy in evaluation of the region around 
the jugular foramen (Fig. 4, ,7-C). An- 
giography is an invaluable aid in describ- 
ing the extent of the tumor, particularly 
in the visualization of the feeding branches 
of the external carotid or vertebral artery 
(Fig. $, Æ and B).5 7? Subtraction tech- 
nique enhances visualization of the tumor 
cloud (Fig. 6). There is little correlation, 
however, between the clinical and the 
angiographic response of the tumor vessels 
to radiation therapy.’ 

Because of the slow growth of the glomus 
jugulare tumor, assessment of the results 
of any treatment modality is difficult. 
Surgical intervention alone provides poor 
results unless the tumor is in the very early 
stages and its small size allows for complete 
extraction. In the later stages, the tumors 
are often inaccessible to surgical approach 
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Fic. çs. C4) Lateral and (B) anteroposterior views 
define the size and location of the tumor. Note 
the intcacranial extension of the lesion. 





Fic. 6. Subtraction technique clearly outlines the 
tumor. There is shunting of contrast material into 
a dilated lateral venous sinus. 
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and their tendency to hemorrhage makes 
surgical extirpation not only difficult but 
hazardous. Very often the tumor cannot be 
removed completely. The surgical problems 
and difficulties in treating this neoplasm 
have been thoroughly described.'* Surgical 
injury to the facial nerve is a common oc- 
currence. Ín a series reported by Grabb and 
Lampe,* surgical treatment alone failed to 
control the disease longer than : vears. 
Their patients who were treated by irradia- 
tion, either primarily or following recur- 
rence of the tumor subsequent to a surgical 
operation, gave evidence of regression of 
the neoplasm, diminished symptoms, and 
improvement of many of the crangl nerve 
abnormalities which had resulted from 
surgical procedures. 

Glomus jugulare tumors are nct radio- 
resistant, but their response may be slow 
and the tumor may continue to shrink for 
months after treatment is completed. In a 
series of 12 patients reported by Bradshaw,? 
the most striking effects of radiation ther- 
apy were improvement in hearing and com- 
plete regression of the tumor. Resolution 
was complete in 7 of their patients. 

To control these lesions we believe radia- 
tion dosage should range from a minimum of 
5,000 rads to a maximum of 5,500 rads de- 
livered over a 6 week period. This range 
avoids brain necrosis and can be tolerated 
bv the normal surrounding tissue. If the 
tumor is located away from the midline of 
the brain, it may be treated with paired, 
angled wedges or opposing fields, with two- 
to-one loading of the affected side. None of 
our patients showed necrosis of the bone or 
cerebrum. Side effects are minimal and 
epilation will occur if a hair-bearing zone is 
included in the treated volume. Arteriogra- 
phy is of great aid in determining the posi- 
tion of the tumor and boundaries of the 
area to be irradiated. 


CONCLUSION 


The glomus jugulare tumor is a notori- 
ously slow growing tumor. Surgicad extirpa- 
tion should be reserved for eariv, small 
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lesions that are accessible. Total removal 
of the tumor by surgical means is otherwise 
almost impossible and recurrences can, 
therefore, occur. Radiation therapy is the 
preferred form of treatment for control of 
the larger lesions and can be used in com- 
bination with surgical procedures that re- 
sult in only partial extraction of the tumor. 


Harry Newman, M.D. 

Department of Radiology 

University of California, San Francisco 
San Francisco, California 94122 
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CERVICAL SPINE INJURIES: ASSOCIATION 
WITH HEAD TRAUMA* 


A REVIEW OF so PATIENTS 


By CARY G. SHRAGO, M.D. 


SAN FRANCISCO, CALIFORNIA 


par ENTS with injuries of the cervical 
spine are commonly seen in any hospital 
which receives victims of acute trauma. 
Not well recognized is the association of 
head trauma with many of these cervical 
spine injuries. 

Records and roentgenograms of co pa- 
tients treated for injuries of the cervical 
spine at San Francisco General Hospital 
between 1965 and 1971 were evaluated. All 
the injuries were roentgenographi-ally de- 
monstrable as fractures, dislocations, or 
both. 


REPORT OF CASES 


Cases. A ts year old male trapeze artist fell 
off the trapeze rigging and landed or the back 
of his head. He subsequently complained. of 
pain in the area of the upper cervical spine, al- 
though direct trauma was to the skull. At phys- 
ical examination the posterior aspect of the 
cervical spine was tender. There were no neuro- 
logic defects. 

Roentgenograms of the skull showed nothing 
abnormal. Cervical spine roentgenozrams re- 
vealed a fracture of the posterior arch of Ci and 
of the anteroinferior portion of C2 (Fæ. 1). The 
fracture at Ct was attributable to hvperexten- 
sion of the upper segment of the cervical spine 
with the occiput abutting the posterior. arch. 
The fracture involving C2 was small and prob- 
ably represented an avulsion type ingury asso- 
ciated with hyperextension. 


Case n. A 10 year old girl was the victim of 
a car accident. She had symptoms o^ posterior 
skull trauma and complained of "xiffness in 
neck." No neurologic defects were observed on 
physical examination. Roentgenograms of the 
skull revealed a fracture near the skel! midline 
proceeding from the torcular Heropaili to the 
posterior margin of the foramen magnum (Fig. 
24). Roentgenograms of the cervical spine 


showed a fracture at the base of the odontoid 
process with extension into the body of C2 
(Fig. 25). With roentgenographic evidence of 
trauma to the occiput, ic can be deduced that a 
strong anteriorly directed force resulted in frac- 
ture injury of the odontoid process. The an- 
terior force was directed through the transverse 
ligament surrounding the posterior aspect of the 
odontoid peg. 


Case it. A 48 year old male alcoholic pre- 
sented no conclusive evidence of head trauma 
but did complain of pain in the upper neck. 
Physical examination disclosed tenderness in 
the posterior area of the cervical spine with 
some limited range of neck motion. Neurologic 
examination gave normal findings. 

Roentgenographic examination of the skull 
was unrevealing; cervical spine studies, how- 
ever, demonstrated laterad offset of the atlas 











Vic. 1. Case r. Note fracture of posterior arch (upper 
arrows) of Ct and asseciated small avulsion frac- 
ture of body of C2 (lower arrow). 


* From the Departments of Radiology, Universk y of California, San Francisco, and San Francisco Genera! Hospital. 
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condyles in relation to C2 (Fig. 3). This offset 
of the atlas condyles implies disruption of the 
atlas ring anteriorly and posteriorly. 


Case tv. A 67 year old woman fell down a 
fight of stairs and landed on the back of her 
head. Later she complained of pain in her head 
and neck. Physical examination revealed ten- 
derness in the area of the upper cervical spine; 
there was no limited range of motion nor posi- 
tive neurologic findings. 

Roentgenograms showed a normal skull. 
Roentgenograms of the cervical spine demon- 
strated mild comminution involving the antero- 
inferior aspect of C2 (Fig. 4). This finding can 
be ascribed to acute hyperflexion of the upper 
cervical spine with the anteroinferior aspect of 





Fic. 2. Case 1. (4) Fracture of posterior portion of 
skull, extending from torcular Herophili to fora- 
men magnum (arrows). (B) Fracture of the basilar 
odontoid leading into the body of C2 (arrows). 
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Fic. 3. Case ni. Note laterad offset of the atlas con- 
dyles and the associated comminated fracture 
(arrow: of the left lateral mass. 





Fic. 4. Cage tv. Observe comminution (upper arrow) 
of antec anferior portion of the axis. A small niche 
(lower arrow) can also be seen in the antero- 
superiog portion of C3 where the two vertebral 
bodies ade contact in acute flexion. There is 
some d zree of soft tissue swelling in the pre- 
vertebrzi area. 





Fic. 5. Case v. Lateral roentgenogram reveals 
increased atlantoaxial separation (arrows). 


C2 impinging against the anterosuperior sur- 
face of C3. 


Case v. A 35 year old man presented with a 
historv of seizures. He complained cf limited 
motion and pain in his neck. d examina- 
tion gave evidence of injury to the head by a 
blunt object. Active range of moticn of the 
cervical ins was limited. Neurologic examina- 
tion showed normal findings. 

Roentgenographic studies of the skull and 
cervical spine disclosed an increased distance 
between the odontoid process and the anterior 
arch of the atlas (Fig. 5 s). This finding if associ- 
ated with trauma, is Se evidence of 
disruption of the transverse ligament. This par- 
ticular injury may be compared with the basilar 
odontoid fracture in that an anterior!» directed 
force can be responsible for either injury. 

RESULTS 

Assessment of data showed thet 56 per 
cent of the patients had injuries involving 
the upper cervical spine (C1-C2 ; 34 per 
cent had injuries at Cs and below; only 10 
per cent had injuries involving the mid- 
cervical spine (C3-C4). A large percentage 
(53 per cent) of those patients with in- 
Juries of the upper cervical spine had evi- 
dence of concurrent head trauma Injuries 
of the lower cervical spine were less fre- 
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quently associated with head trauma (9 
per cent). Criteria for head trauma in- 
cluded contusions, abrasions, lacerations, 
or skull fractures. 


DISCUSSION 


The association of head trauma with up- 
per cervical spine injuries should not be 
surprising because of the bone anatomy, 


unique to the upper cervical spine. The 
articulating margins of the atlas and 
axis are more horizontal in orientation 


than in the remainder of the cervical spine, 
and the dens provides a pivot about which 
the atlas turns. These features allow a 
wide range of rotary motion but predispose 
to certain traumatic forces.” f 

Jefferson was the first investigator to 
report the relation of head trauma to 
atlantal injurv.*!* He observed that any 
vertical force directed to the vertex of the 
skull tends to disrupt the atlantal ring 
centrifugally. This movement is due to the 
inclination of the articulating facets of the 
atlas; any axial force, therefore, tends to 
impose stress upon the atlas ring. When the 
axial force is sufficient, the atlas ring dis- 
rupts at its weakest points—posteriorly at 
the crossing of the vertebral artery and 
anteriorly at the junction of the anterior 
arch with the lateral mass. Traumatic dis- 
ruption of the atlas ring needs to be dis- 
tinguished from congenital defects of the 
atlas vertebra. These defects frequently 
have smooth, rounded margins and are 
midline in location.?? 

Any force causing acute hyperextension 
of the head may cause the occiput to hit 
upon the posterior arch of the atlas and re- 
sult in a fracture through the posterior ring 
at its weakest point. Only rarely have in- 
juries to the vertebral artery been reported 
to result from this type of fracture. * The 
inherent flexibility and strength of the 
vertebral artery mav spare it from such 
injury. Injuries to the spinal cord with 
fractures of the atlas seem uncommon.” 
This may be accounted for by centrifugal 
displacement of the fracture elements 
away from the spinal cord. It also is con- 
ceivable that injuries to the vertebral 
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artery and spinal cord occur in a large num- 
ber of patients with burst-type fracture of 
Cr, who die immediately at the time of 
trauma. 

The integrity of the odontoid process and 
of the transverse ligament is essential in 
maintaining the stable relationship be- 
tween Ci and C2. It can readily be ap- 
preciated that a force directed to the head, 
particularly in an anteroposterior direc- 
tion, could disrupt either the odontoid 
process or transverse ligament. While such 
an injury may or may not result in acute 
injury to the spinal cord, it unquestionably 
predisposes to future cord injury with 
lesser trauma.? Disruption of the transverse 
ligament is a roentgenographic diagnosis 
based upon increased distance existent be- 
tween the anterior ring of the atlas and the 
odontoid process in the lateral projection. 
This distance should not measure over 2.5 
mm. in an adult.’ An increased distance is 
not always associated with trauma how- 
ever—it has been described in various in- 
flammatory diseases. !! ? If the transverse 
ligament is not disrupted but sufficient 
force has been imposed, the fracture may 
be at the base or isthmus of the odontoid. 


CONCLUSION AND SUMMARY 

The clinical histories and films of £o pa- 
tients having roentgenographic evidence of 
injury to the cervical spine were reviewed. 

Over half of these patients were noted to 
have injuries involving the upper cervical 
spine. This finding is at variance with 
some other series in which more injuries to 
the lower cervical spine were reported. #1 

Any history of head trauma, particularly 
those incidents in which force was applied 
to the vertex or anteroposterior aspect of 
the skull, should alert the physician to the 
possibility of associated injury to the cervi- 
cal spine. 

'The majority of cervical spine injuries 
with accompanying head trauma involved 
the upper segment (C1-C2). 

Department of Radiology 

Room 380-M. 

University of California, San Francisco 
San Francisco, California g4122 
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LUMBAR SPINAL PUNCTURE FOR NEURO- 
RADIOLOGY PROCEDURES* 


By RAY A. BRINKER, M.D.f 


NEW YORK, NEW YORK 


LACING a hollow needle in the lumbar 

spinal canal is a frequent d'agnostic 
procedure. Although fluid withdrawal can 
sometimes be accomplished wita faulty 
placement of the needle, injection of mate- 
rials, as for myelography or pneumo- 
encephalography, requires the hollow nee- 
dle tip to be wholly within the suba-achnoid 
space. In the author's experience, nore pa- 
tient discomfort and difficult. ciagnoses 
arise from faulty needle technicue than 
from any other cause. Therefore, the suc- 
cesstul method used for lumbar sabarach- 
noid spinal puncture will be described. 


HISTORICAL REVIEW 


To Heinrich. Irenaeus Quincke, 1842- 
1922, must go credit for the original con- 
cept and description of the lumbar spinal 
puncture.” An excellent treatise bv him, 
translated into English, is also available? 
In his chapter, Quincke clearly describes 
the method of spinal puncture and goes into 
detail on its use in reducing eleva-ed intra- 
cranial pressure in hydrocephalus as well 
as in infectious diseases. He also mentions 
its usefulness in diagnostic neuro ogy. 

An excellent review of the early history 
of spinal puncture is given by Jacoby? in 
which Quincke is given credit for the origi- 
nal introduction. This author also mentions 
Lichtheim as calling attention to the early 
value of spinal puncture as a ciagnostic 
aid but no reference is given. 

Some authors! have erroneous y. attrib- 
uted the first lumbar puncture to an 
American neurologist, Leonard Corning. 
Reference to Corning's original paper? 
shows clearly that he was not doing sub- 
arachnoid punctures but rather was iniect- 
ing anesthetic material (cocaine) near the 


spinal canal, This is further supported by 
reference to Corning's book.‘ On page 156, 
the author specifically asked how to get 
near the spinal canal without actually 
puncturing the spinal membranes. 

In summary, there can be no question 
that Quincke originally conceived of lum- 
bar spinal puncture as the 7» vivo approach 
to the study of the cerebrospinal fluid. 

TECHNIQUE 

Patient Preparation. The procedure is 
explained. to the patient. Preprocedure 
mean is pentobarbital 100 mg. 

. Patient Position. The most accurate 
Sesion for spinal puncture is prone under 
fluoroscopic control? This is, however, 
somewhat slower than the sitting position. 
Roughly, three-fourths of my patients are 
punctured in the sitting position and the 
remainder (the more difficult patients) in 
the prone position. 

In the author’s opinion, no spinal punc- 
ture should be performed in the lateral 
decubitus position, as it is impossible to get 
the spine perfectly horizontal. If the patient 
is so sick as to preclude the sitting position, 
then the prone position is preferable. For 
manometric study the zero reference point 
in the sitting position is the external 
occipital protuberance. 

3. Skin Preparation. Skin preparation is 
done in a routine manner using merthiolate 
followed by alcohol. 

4. Skin Anesthesia. Because of the pau- 
city of deeper pain nerve fibers? only the 
epidermis is anesthetized with a 26 gauge 
needle using 0.2 ml. of procaine. In fact, 
deeper anesthesiais undesirable (see Step 7). 

Needle Size. The needle size should be 
an 18 gauge, or thin walled 19 gauge. The 


* From the Department of Radiology, St. Vincent’ s Hospital and Medical Center, New York, New York. 
t Chief, Section of Neuroradiology, St. Vincent’: Hospital; and Clinical Associate Professor, New York University, New York. 
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use of a finer needle slows the flow and 
makes for a less satisfactorv tap. The 
larger needle is not a disadvantage as the 
dura is not cut in the procedure to be de- 
scribed. Also, the large needle facilitates 
removal of the contrast material in myelog- 
raphy. 

A disposable needle* is necessary to en- 
sure a razor-sharp edge. A reasonably long 
bevel cutting needle is preferable, as a short 
bevel needle results in more frequent sub- 
dural injection. 

6. Puncture Site. The exact interspinous 
space for needle puncture is decided on 
clinical grounds, and this same site is de- 
termined either by palpation or more 
exactly by fluoroscopy or roentgenography. 
Before introducing the needle one must 
note the bevel position relative to the hub 
of the needle for future reference. 

7. Patient Cooperation for Needle Place- 
ment. The patient can tell exactly the posi- 
tion of the needle in the middle of his back. 
Therefore, the physician, with the needle in 
the subcutaneous tissue, and the bevel up, 
asks the patient whether the needle is to the 
right or left. If midline (often indicated bv 
the patient as "I don't know") the needle 
is advanced. If to the left, the bevel of the 
needle is placed to the left (in the manner 
of a wedge), the needle directed slightly 
to the right, and advanced further through 
the subcutaneous tissue toward the inter- 
spinal ligament. Converselv, needle bevel 
to the right will direct the needle to the 
left. With each small advancement of the 
needle the patient is asked the needle posi- 
tion and the direction is adjusted accord- 
ingly. This same technique is successfully 
used in patients with scoliosis and will re- 
sult in needle placement in the exact mid- 
dle of the subarachnoid space. 

Significant needle adjustment is not 
possible once the interspinal ligament has 
been entered. If it is necessary to re-posi- 
ton the needle it must be withdrawn back 
co the subcutaneous tissue. 

8. Bevel Position in the Epidural Fat. 





* Becton, Dickinson and Co., Rutherford, N. J. 


Lumbar Spinal Puncture for Neuroradiology Procedures 675 


Once the epidural fat is reached, the plane 
of the reedle bevel is placed vertically. The 
needle 5 then advanced in slow increments 
with the stylet removed. 

9. Dural Pop. As long as the needle bevel 
is vertral there will be xo dural "pop." 
This pacement of the bevel results in 
separat-on of the dural fibers rather than 
cutting them. This was correctly pointed 
out ove 40 years ago, but has been largely 
ignored * 

10. Subdural Bevel Placement. Once the 
flow of fluid has been obtained, the physi- 
cian mest presume that the bevel lies half 
within the subarachoid space and half 
within she subdural space. It is lack of this 
presumotion that leads to innumerable sub- 
dural injections of air or contrast material. 

tt. Subarachnoid Bevel Placement. With 
the patent performing the Valsalva ma- 
neuver to expand the subarachnoid space, 
the needle is advanced 2 to 3 mm. The flow 
of fluid often increases dramatically at this 
point. The physician then, again having the 
patient doing the Valsalva maneuver, turns 
the hub of the needle 360 degrees to assure 
penetration in the arachnoid. 

12. Anal. The needle now lies in the 
subaracanoid space. 


DISCUSSION 


From the previous discussion of tech- 
nique it can be seen that many factors, all 
properly combined, enter into the success- 
ful conclusion of a lumbar subarachnoid 
puncturz. It must be kept in mind that the 
injection of material (such as iodophenyl- 
undecaroate*) is the ouly definite proof 
that the needle lies wholly within the sub- 
arachnod space. Fluid can be obtained 
from th- spine with the needle half-in and 
half-out of this space. 

In the author's opinion the most frequent 
single czuse for subdural placement of the 
needle is the lack of the concept of the 
oblong bole in the end of the hollow needle 
being half within the subarachnoid space 
and halt within the subdural space. In this 


^ Pantopague. Lafayette Pharmaceutical Inc., Lafayette, Ind. 
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circumstance it is very easy to see that 
fluid will come out, albeit slowly, through 
the portion of the needle in the subarach- 
noid space. On the other hand, injection of 
material is disastrous, as it enters the sub- 
dural space as readily as the subarachnoid 
space. There is often a dramatic increase in 
the flow of subarachnoid fluid when the 
needle passes from a partial position in the 
subarachnoid space to being wholly within 
this space. 

Theoretically, it should be possible to 
perform a subdural injection by puncturing 
the anterior portion of the arachnoid mem- 
brane. It is more likely that such an injec- 
tion results from pulling of the posterior 
arachnoid all the way through the sub- 
arachnoid space and impaling it against the 
anterior margin of the vertebral body. 

À svnergistic reactive effect between 
blood and pantopaque has been suggested.’ 
Therefore, we do not instill pantopaque in 
the presence of a bloodv spinal puncture. It 
is preferable to wait at least a week and to 
do the examination at that time. 

If the puncture has been unsatisfactory 
and fluid has not been obtained, the best 
procedure is to wait for at least 4 or « days 
and then puncture at another level. The 
chance of success when one procedes im- 
mediately to a separate area is not nearly 
as good as if one will wait. 


SUMMARY 


The author's successful method for 
placement of a needle in the lumbar sub- 


Ray A. Brinker 


Jery, 1973 


arachnoid space is described. 

Details are given relative to anesthesia, 
midline position by patient cooperation, 
lack of dural pop, and placement of the 
needle tip wholly in the subarachnoid 
space. 


Department of Radiology 

St. Vincent's Hospital and Medical Center 
153 West tith Street 

New York, New York 10c11 


The author is indebted to D. Gordon 
Potts, M.D. for stimulating interest in this 
subject. 
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REMOTELY CONTROLLED MYELOGRAPHY* 


By DAVID B. HAYT, M.D.+ 
BRONX, NEW YORK 


EMOTELY controlled myelography us- 
ing a modified remotely controlled 
fluoroscopic unit has been used for virtually 
all mvelographies performed at Miseri- 
cordia Hospital Medical Center since De- 
cember 1965. Throughout this period of 
time the method has shown considerable 
advantage in terms of speed, ease of opera- 
tion and radiation protection to the opera- 
tor in comparison to standard methods. 
The method used is particularly satisfac- 
cory when utilized. for patients who are 
debilitated or unable to cooperate. 


METHOD (Fig. t—4) 


A conventional remotely controlled 90°- 
30^ fluoroscopic table fitted with an over 
the table dual mode 22-15 cm. image 
amplifier and under the table fluoroscopic 
tube is used. Film recording has been by 7o 
mm. image amplified spot filming from the 
cutput phosphor of the intensifier tube. 
From the beginning, a cradle-like immobili- 
zation device for rotation and lateral 
movement of the patient has been in use 
on this unit. This Cordis Rotocor patient 
rotator, a device employed for obliquing 
and rotating patients during cardiac cath- 
eterization and angiography, was adapted 
for this purpose. In addition to the 4 
Velcreaux straps which normally hold the 
patient in the cradle during lumbar myelog- 
raphy, a head and shoulder harness manu- 
factured by Cordis for the Rotocor to per- 
ferm cervical myelography is also used. 
The unit is capable of rotating a patient 
350° in the upright position and can also 
retate a patient through a 360° circle 
about a horizontal axis, if the patient is 
firmly strapped in place with the 4 Vel. 
creaux straps. However, in practice, rota- 
tion is limited through 180° from right 
lateral to left lateral in the horizontal or 


Trendelenburg positions, because of the in- 
advisability of suspending patients from 
the cradle by straps. We have, however, 
recently utilized a vacuum operated re- 
straining device on a modification of the 
cradle which enables the patient to be ro- 
tated through 360° in the horizontal or 
Trendelenburg positions, permitting idea! 
conditions for thoracic myelography, in 
addition to lumbar myelography. The 
Cordis controls, which were integrated into 
the remote control fluoroscopic panel, to- 
gether with the motor driven table top, 
permit full rotation of the patient, 60 inches 
of longitudinal patient positioning, and 8 
inches of lateral patient positioning as well 
as tilting the patient from fully upright to 
full Trendelenburg. This is in addition to 
the movements of the amplifier itself. 

A solenoid actuated remotely operated 
valve normally used to clamp tubing for 
barium enemas is employed to clamp flex- 
ible vinyl tubing used in remotely con- 
trolled siphoning of the radiographic con- 
trast material following the procedure. 
The switch for this is also integrated into 
the remotely controlled instrument cluster. 

RESULTS 

Afterinsertion of the pantopaque, cervical 
and lumbar myelography, and even thoracic 
myelography (with the newer vacuum re- 
straining device) can be performed com- 
pletely remotely without the need of an 
operator in the room. Excellent control of 
pantopaque for cervical myelography can 
be achieved without the awkwardness of 
attempting to manipulate conventional 
spot filming of fluoroscopic controls and the 
patient at the same time. Lumbar myelog- 
raphy is greatly simplified, since position- 
ing of the patient for oblique projections 
may be much more precise than hand posi- 


* From the Department of Radiology, Misericordia Hospital Medical Center, Bronx, New York. 


* Director of Radiology. 
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Fre. 1. Remotely controlled myelographic apparatus, showing vacuum operated restraining device and 
rotating cradle, 


tioning by a technologist, or positioning by 
the patient himself. In fact, the accuracy of 
angulation for obliques can be controlled 
within a few degrees, resulting in matching 
right and left oblique projections at all 
levels. With the patient completely upright, 
he can be turned in a lateral position tor up- 
right lateral 70 mm. spot films with the 
lower end of the lumbar subarachnoid space 
completely filled by pantopaque. This is 
particularly advantageous when large vol- 
ume techniques are used, and can substi- 
tute for a cross table lateral at this level. 
Conventional cross table lateral Flms, how- 
ever, are still necessary with the patient 
horizontal or in a Trendelenburg position. 

The use of a 70 mm. spot filming camera 
obviates the need for reloading between 
films, thereby shortening the procedure 
time. It also decreases change-over time to 
spot filming, with a much shorter "dead 
time," than with conventional equipment; 
a consideration when the contrast material 


flows rapidly past a suspected area of 
pathology. 

Remotely controlled siphoning has been 
used in approximately half the cases. Ap- 
proximately 130 cm. of flexible vinyl tub- 
ing is used, and fed through the solenoid 
actuated pinchcock which is used to control 
the flow of pantopaque remotely. The tub- 
ing, which is filled with saline, creates a 
negative pressure of approximately 70 cm. 
of water. This is somewhat greater than in 
the method described by Epstein. and 
Epstein,** but results in moderately fast 
flow of pantopaque without pain. The ad- 
vantages of painlessness, ease of operation 
and completeness of evacuation of panto- 
paque reported by Epstein and Epstein are 
confirmed. Remote siphoning utilizing the 
cradle and remote pinchcock also reduces 
the fluoroscopic time needed for remote 
siphoning by. enabling. accurate obliquing 
of the patient and accurate positioning of 
the patient before the pinchcock is opened 
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Vic. 2. Patient can be tilted to virtually go? utilizing 
head holder cradle and restraining device. 


Xx 


and the tubing viewed for the purpose of 
observing the flow of opaque radiographic 
contrast material. In. addition, of course, 
the operator is not exposed. These 2 de- 
vices together also minimize loss of cerebral 
spinal fluid, because of greater accuracy of 
positioning and ease of on-and-of control 
of the siphon. The greater head of negative 
pressure with our technique may reduce 
the need to reposition the needle. 











DISCUSSION 


The author believes that the major dis- 
advantage in the design of the remotely 
controlled fluoroscopic equipment to date 
has been the lack of the concept that the 
entire study should be performed from the 
control booth. The presence of technolo- 

















Vic. 3. Patient can be inverted to prone posiica for thoracic myelography. 
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Vic. 4, Remote siphoning of the contrast material with solenoid actuated pinchcock in place controlling the 
flow of contrast material and cerebrospinal fluid. 


gists entering the room to reload a spot 
flm device during the procedure, the re- 
striction of remotely controlled fluoro- 
scopic equipment to cooperative, ambula- 
tory patients who speak and understand 
English well, have perfect hearing, and 
are able to follow orders given by a disem- 
bodied and impersonal voice from a con- 
trol booth have led to the impression among 
many radiologists that remotely controlled 
fluoroscopic units are apparatus applicable 
to a minority of highly ambulatory pa- 
tients. The use of motorized positioning 
devices with restraints, of automatic roll 


film loaded spot film cameras capable of 


taking at least so exposures without re- 
loading, and of remotely operated siphon- 
age equipment brings us closer to the con- 
cept that a remotely controlled procedure 
should be performed completely from a re- 
mote site. The vacuum operated patient 
restraining device which permits 360° ro- 


tation with the patient in a horizontal and 


Trendelenburg position shows promise in 


extending the usefulness of the above de- 
scribed method. 


DISADVANTAGES 


Until the head harness restraining device 
was added to the unit, and until the opera- 
tors became familiar with the unit, there 
was a definite loss of pantopaque into the 
head. Since that time, however, it has 
rarely been necessary to have patient hold- 
ing by anyone. 

Our 70 mm. camera and the image ampli- 
fier system, installed in 1965, still main- 
tain the original optics and image in- 
tensifier tube. The slow deterioration of 
gain of the tube, plus the lack of true 

tandem optics result in an image not quite 
as sharp as conventional high quality spot 
filming. It is generally adequate, however. 


The use of a 15 cm. magnification mode for 
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studving abnormalities which require more 
detail obviates most of this problem. Ra- 
diation levels are still well below that of 
conventional spot filming, and exposure 
times are still short at the 200 ma. setting. 
In addition, the use of the cradle prevents 
inadvertent patient motion. 

Now and then there are situations, as 
described by Epstein and Epstein, in which 
repositioning of the needle has been neces- 
sary for remote siphonage, or in which 
direct suction. with a svringe has been 
necessary for removal of the pantopaque. 
Generally, however, siphonage has been 
far more reliable than svringe suction, and 
the above described positioning devices 
make it possible to remove the verv last 
drop of pantopaque with a minimal loss 
of cerebrospinal fluid in a surprising num- 
ber of cases. Siphonage is sometimes slower 
than suction with a syringe, but is a far 
less tedious procedure, especially when per- 
formed remotely. 


SUMMARY AND CONCLUSIONS 


Remotely controlled myelography with 
7o mm. spot filming, a rotating cradle, 
remotely operated restraining and position- 
ing device, and remotely operated si- 
phonage of ie contrast material following 
the procedure, is a faster, more precise way 
of performing my elography, well tolerated 
by the patient and the operator. 

The addition of a vacuum enforced re- 
straining device permits 360° (supine) 
thoracic myelography with ease. 

This combination is better suited to the 
uncooperative, debilitated or paralyzed 
patient than conventional means, and re- 
sults in a high quality examination. It 


Remotely Controlled Mvelography 


further simplifies. 


631 


and expedites myelog- 


raphy ¿n cooperative patients, 
P F F 


Department of Radiology 
Misericardia Hospital Medical Center 


600 Eas: 233rd Street 
Bronx, New York 10466 


I. 


m 


- 


6. 


m 


11. 


. Epsrer, B. 


REFERENCES 


Bo-orw, P. Introduction to x-ray television, 


Medica Mundi, 1958, 47 73-76. 






. Er7£gis, B. S. Evacuation of pantopaque from 


liibar spinal canal by siphon action. Radiol 
oxy, 1964, 83, 47 re 


. Epstein, B. S., and Erster, J. A. Siphonage 


technique for removal of p pantopaq ue follow. 

iag myelography. Radiology, 1972, 103, 3537 

zx. 

a and Epsrery, J. A. Siphonage 

ter hnique a removal of pantopaque. Azta 

rediet. (Diag.), 1966, 5, 1007-1012. 

JEMA, J. 70 mm. fluorography with 9” image 

iarensifier mounted on remotely controlled 
rag stand. Medica Mundi, 1962, 8, 7-13. 

Hasr, D. B., and Simox, D. Remote control 
prone pressure spot filming. Am. J. Roesr- 
GkNOL., Rab. THERAPY & NUCLEAR MeD., 
L368, 703, 456 459- 








. Jumeas, A. Cancer gastrique au début et télé. 


Extend iagnostic. Union méd. Canada, 1950, 





GÀ 1413-1426. 

` Jom s, A., and Duckert, G. Roentgen diag- 
neasis by remote control telefluoroscopy and 
cxeradiography. Medica Mundi, 1958, 4, Ty 
ga 

. Magsupa, H., Takai, G, Ison Y. and 


MiINOMIYA, K. Studies on application of remote 
cantrol x- ay television installation for exami- 
nation of stomach and duodenum. Am. J. 


lersrokENOL, Rap. THerapy & NUCLEAR 
NED., 1967, 700, 711—716. 

.Scarr-Hagois, W. G., Pumap, L. D., and 
Moure, B. Radiology of colon. Bri 7. 
fezdiol., 1967, gO, 15-22. 


Siven, J., and Ramer, A. Remotely controlled 
isstalation for neuroradiology. Medica 
Mundi, 1973, 16, 71-76. 


Jury, 1973 


MYELOGRAPHIC CHARACTERISTICS OF METASTASIS 
TO THE SPINAL CORD AND CAUDA EQUINA* 
By WALTER B. PRENTICE, M.D.,t STEPHEN A. KIEFFER, M.D., LAWRENCE H. A. 
GOLD, M.D.,$ a» ROBERT G. B. BIORNSON, M.D.j 


MINNEAPOLIS, MINNESOTA 


ETASTATIC tumors affecting the 
central nervous system are by no 

means rare. In the brain, they occur most 
often as multiple intracerebral nodules.'? 
The spinal cord and nerve roots are fre- 
quently compressed by metastatic de- 
posits in the vertebrae and adjacent epi- 
dural space.” ° 

However, metastasis from a primary tu- 
mor outside the central nervous system to 
the spinal cord or to the intraspinal nerve 
roots appears to be much less common." 
Although dissemination of cerebellar me- 
dulloblastomas and ependymomas ‘as well 
as other primary intracranial malignancies) 
within the subarachnoid space is well rec- 
ognized, > only 47 cases of metastasis of 
non-neurogenic origin to the spinal cord 
or nerve roots have been reported to 
date 2012 1-1.19-20,23 

Thus it was most interesting and un- 
usual to encounter 4 such patients in our 
clinical material within a period of 1 vear. 
A review of clinical records over the previ- 
ous 10 vears vielded 1 additional case. In 
all cases, positive contrast myelography 
suggested the diagnosis of metastasis 
within the dural sac, and the myelographic 
findings were confirmed at surgery. 

CLINICAL AND MYELOGRAPHIC FINDINGS 

The clinical course, findings at mvelog- 
raphy, and results of surgical exploration 
in each of the § patients are summarized in 
Table 1. It is noteworthy that all 5 patients 
developed their neurologic deficit rather 
slowly and often after a long asympto- 


matic period. The time between identifica- 
tion of the primary tumor and onset of 
symptoms related to the spinal metastasis 
varied between 19 months (Case r) and 
6 years (Case 11). In every case, there was 
insidious onset and slow progression of 
weakness in both lower extremities with 
later onset of difficulty with bowel and 
bladder control. These symptoms are 
characteristic of compression of the caudal 
portion of the spinal cord or of the roots in 
the cauda equina. Most commonly, such a 
clinical course indicates hematogenous 
metastasis to the vertebral column with ex- 
tension of the metastasis into the extra- 
dural space resulting in spinal cord or 
nerve root compression. However, in all 
of these patients, there was no evidence 
on plain roentgenograms of the spine or on 
gross inspection of the vertebral column 
at surgery or autopsy of vertebral collapse 
or of soft tissue mass in the extradural 
space of the spinal canal. 

Myelography demonstrated the offend- 
ing lesion in all cases to lie within the dural 
sac, either in the spinal cord or intimately 
related to the intradural nerve roots in the 
cauda equina. Characteristically, at 
myelography and at surgery, there were 
multiple nodular widenings of the nerve 
root shadows (Fig. 2, Z and B). Exceptions 
to this rule were Case 1 (in whom a multi- 
lobulated mass produced a complete in- 


whom a lobulated mass protruded from the 
dorsolateral aspect of the lower thoracic 
spinal cord) (Fig. 3, 7-C), and Case v (in 


* Presented at the Ninth Annual Meeting of the American Society of Neuroradiology, San Francisco, California, May 27-29, 1971. 
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METASTASIS 


Patient Age Sex Primary Tumor 


LEM. 44 M 


nasopharynx 


Carcinoma of 


ILKE g8 F 


breast 


Carcinoma of 
breast 


HOHLER oss P 


Carcinoma of 
colon 


IV.RD. <6 M 


Reticulum cell 
sarcoma 





Metastasis 


Lymphosarcoma of Progre 


Tasic I 










2 gurologie Findings 


e weakness of 
both lower extremities, 
dithculty in voiding, 
sensory level at Tur 
Progressive weakness and 
paresthesias of both 
lower extremities 


Progressive weakness in 
both lower extremities, 
incontinence 


Progressive weakness in 
both lower extremities, 
sensory level between 

T8 and Tic, back pain 


Progressive weakness and 
increasing pain in both 
lower extremities, loss 

of bowel and bladder 
control 





to Spinal Cord and Cauda Equina 


TO THE SPINAL CORD ANP CAUDA EQUINA 


Mvelographic Findings 





Complete block (intra- 


Adural) at Li (Fig. 1) 


Diffuse nodular thicken- 


ang of roots in cauda 


equina (Fig. 2) 





ing from dorsolateral 
aspect of spinal cord 
at Tie (Fig. 3) 


Multiple nodular filling 
defects in cauda 





sapena 


Complete block (intra- 
dural at Try 
Fig. 4) 


Lobulated mass protrud- 
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Malin de metastases to 


nerve roots in cauda 
equina 


Multiple metastases to 
nerve roots in cauda 
equina 


Metastasis within spinal 
cord at Fio with poly- 
poid outgrowth on 
dorsolateral surface 

of cord 


Multiple metastatic 
nodules on roats 
of cauda equina 


Metastasis within spina! 
cord at Fir with tumor 
infiltrating roots of 
cauda equina 


whom a diffusely infiltrating mass oblit- 
erated the lumbar subarachnoid space 
and produced on myelography a pattern 
resembling that of chronic adhesive arach- 
noiditis with a very irregular intradural 
block) (Fig. 4, Z and B). 

In most instances, since 
course and findings suggested a 
pressing the spinal cord or 


the clinical 
lesion com- 
cauda equina 


and thus producing a block to the flow of 


cerebrospinal fluid, the myelographic ex- 
amination was begun with only a small 
volume (2 or 3 cc.) of contrast medium, in 
order to denb the cerebrospinal fluid 
equilibrium as little as possible. If a block 
was demonstrated, no further contrast 
medium was added. If no block was seen, 
the contrast bolus was pooled under the 
spinal needle and a larger volume of con- 
trast medium was added to completely 
display the subarachnoid space in the area 
of suspected clinical abnormality. 

The largest amount of pantopaque* em- 
plóyed in this series was 60 cc. in Case 
i (Fig 5, 4-C). In this patient, a previous 


* Iodophendylate injection, U.S.P. (Lafayette). 


myelogram at another hospital using a 
small volume of contrast medium had 
failed so reveal any abnormality. The 
lesion was located on the dorsal aspect of 
the spmal cord at Tio. With the patient 
prone, small volumes of the contrast 
medium (which has a specific gravity of 
1.26) would layer out along the ventral 
aspect ef the spinal canal, and the dorsal 
aspect would not be opacified, thus allow- 
ing the lesion to be overlooked. Alterna- 
tively, smaller volumes of contrast medium 
might be employed if the patient were ex- 
amined in the supine position, but this rc- 
quires removal of the spinal needle which 
must liter be reinserted for aspiration of 
the contrast bolus. 


DISCUSSION 


The myelographic findings in patients 
with metastasis to the substance of the 
spinal cord or intraspinal nerve roots 
typically consist of nodular filling defects 
of varyang size,'? If the cord is involved, it 
is usuaiy (but not always) widened. The 

asis may protrude from the cord 
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Fic. 1. Casei. Lymphosarcoma: 3 cc, myelogra m. There is a complete block to the craniad flow of pantopaque 
at the level of L2. The “scalloped” appearance to the margin of the block in the (4) anteroposterior view 
and (8) lateral view demonstrates the lesion to be intradural in location. (C) Postmortem specimen of the 
cauda equina (following a course of Co*? tel-therapy) demonstrates a residual tumor nodule (closed arrow). 
A normal dorsal root ganglion is also seen “open arrow). i 
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Vic. 2. Case u. Metastatic carcinoma of the breast: 24 cc. myelogram: 67 and B) Diffuse nodular filling defects 
intimately associated with the cauda equina are seen, representing multiple metastatic deposits. 


surface as a lobulated excrescence (Fig. 3, 
4-C). lf the nerve roots are involved, they 
are usually thickened in an irregular nodu- 
lar or fusiform manner. Complete intra- 
dural block to the flow of contrast medium 
is not uncommon. 

The differential diagnosis of intraspinal 
metastasis from a non-neurogenic primary 


malignaacy at myelography should in- 
clude: 


pi 


. 


Primary intramedullary glioma, hema- 
toma,«r abscess, Uf there is only a solitary 
lesion within the spinal cord, diferentia- 
tion © the mass by myelography alone 
is probably not possible. 

Multrele neurofibromas of the roots of the 
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hic. 3. Case in. Metastatic breast carcinema: bo cc. myelogram. There is an intradural mass lesion situated 
CT) laterally and (B) dorsally on the thoracic cord and protruding into the subarachnoid space. (C) At 
laminectomy, the tumor is seen to expand the spinal cord laterally (to reader's left). 
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cauda equina. These tumors are typi- 
cally more sharply defined and discrete 
and do not infiltrate into the substance 
of the spinal cord. 

Hypertrophic interstitial neuropathy of 
Dejerine and Sottas. This unusual heredi- 
tary disease causes a diffuse, rather 
smooth, and symmetric thickening of all 
nerves, both intraspinal and peripheral." 
Spinal arteriovenous malformation. The 
filling detects seen at myelography in 
this lesion are usually serpiginous, be- 
ing due to the enlarged and tortuous 
supplying arteries and draining veins. 
Unless there has been a recent episode 
of intraspinal hemorrhage, these defects 
are not associated with widening of the 
spinal cord shadow. 

Arachnoiditis. Chronic adhesive arach- 
noiditis is the entity most likely to pro- 
vide difficultv in differentiation at 
myelography.” However, if irregularly 
swollen and deformed nerve rootlets can 
be identified, a diagnosis of chronic ad- 
hesive arachnoiditis would be unlikely, 


Fic. 4. Case v. Reticulum cei? sarcoma: 2 cc. pantopaque was introduced eia 
cisternal puncture after repeate: attempts at lumbar puncture were un- 
successful. (4) Anteroposterior aad (B) lateral views of the distal thoracic 
subarachnoid space with the patient upright demonstrate a complete 
block secondary to tumor infiltrating the conus medullaris and cauda 
equina. Myelographic diagnosis «f this type of block is extremely difficult, 
inasmuch as it closely resembles chronic adhesive arachnoiditis. 
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since in that condition the nerve rootlets 
are usually atrophied, 


Melanomatosis of the meninges and 
sarcoidose may also present myelographi- 
cally as multiple intradural filling defects 
which ma» be indistinguishable from me- 
tastases. 

Difficuiry in making an accurate diag- 
nosis at anvelography may occur if the 
lesion is not well outlined by contrast me- 
dium. Ths may occur if an inadequate 
volume of contrast medium is used, since 
the majorty of metastatic lesions are lo- 
cated on rhe posterior aspect of the spinal 
cord?! and will not be visualized unless the 
entire cire imference of the sac is outlined 
(Case int). 

While seme reports would suggest that 
intradura! metastasis from a non-neuro- 
genic primary malignancy is extremely 
rare,”!""! eur experience with the above 5 
cases agrees with that of Benson,‘ namely, 
that such tumors are much more common 
than previously supposed. Since the spinal 
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cord and cauda equina are seldom exam- 
ined in routine autopsies, it is likely that 
metastases to these structures are fre- 
quently overlooked. Furthermore, the clini- 
cal picture of intradural metastasis is often 
overshadowed by co-existing intracranial 
lesions.!? 

There are 4 possible pathways by which 
tumors primary in organs outside the cen- 
tral nervous system may metastasize to the 
spinal cord or cauda equina 224 


I. Direct extension from the extradural space. 
'This must be most rare since the dura 
almost always forms an effective bar- 
rier to the spread of even large extra- 
dural malignancies into the intradural 
space. 

2. Hematogenous dissemination of tumor cell 
emboli appears to be a more likely 
route* and certainly must be the path- 
way in those cases where there were no 
demonstrated metastases elsewhere in 
the central nervous system and particu- 
larly in the brain.* In Cases 11, m1 and v, 
the lesions demonstrated by myelogra- 
phy and surgery in the lower portion of 
the spinal canal were the only metas- 
tases evident in the central nervous 
system. 

3. Seeding along the spinal axis within the 
subarachnoid space is another likely 
mode of spread.9?* This pathway is cer- 
tainly well recognized in primary tumors 
of the central nervous system, as noted 
above. Studies of the cerebrospinal fluid 
obtained by lumbar puncture in patients 
with primary malignant brain tumors 
have consistently revealed tumor cells 
in 30-50 per cent of patients, even when 
meningeal seeding was not grossly iden- 
tifiable." It is reasonable therefore to as- 
sume that metastatic malignancy within 
the brain can seed to the subarachnoid 
space. In 2 of our patients (Cases 1 and 
Iv), cerebral metastases had broached 
either the ventricular or leptomeningeal 
surfaces of the brain and thus had free 
access to the cerebrospinal fluid. 

4. The possibility of extension of tumor 
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arising outside the spine through the peri- 
neural lymphatics of the spinal nerves 
and into the subarachnoid space does 
not appear to play a major role in most 
of the reported zases, nor was there 
roentgenographic or pathologic evidence 
of a paravertebral tumor mass in any of 
the cases in the present series. 


SUMMARY 


Five cases of metastasis to the substance 
of the spinal cord or nerve roots from a non- 
neurogenic primary malignant tumor are 
added to the 47 previously reported in the 
literature. 

The myelographic findings include wid- 
ening of the cord shadow and irregular 
nodular expansions of the roots of the 
cauda equina. 

Intradural block to the flow of contrast 
medium in the subzrachnoid space is com- 
mon, but if no block is found, large vol- 
umes of contrast medium may be required 
to demonstrate lesions on the posterior 
aspect of the spinal cord. 


Stephen A. Kieffer, M.D. 
Department of Radiology 
Box 292 Mayo Memorial Building 
University of Minnesotz 

Health Sciences Center 
Minneapolis, Minnesote 55455 
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A SIMPLE METHOD OF STEREOSCOPIC ANGIOG- 
RAPHY WITH PARTICULAR REFERENCE 
TO THE POSTERIOR FOSSA* 


By GEORGE A. SKELLY, M.D., and GEORGE MANSOUR, R.T. 


ST. PAUL, MINNESOTA 


N many cases accurate visualization of 

the vascular structures of the posterior 
fossa is difficult, if not impossible. This is 
due to the small and variable size of the 
blood vessels as well as the superimposition 
of these structures. 

Smith ef al? recently described. angio- 
autotomography which helped to better 
delineate certain vascular structures. Their 
study was done only in the lateral plane. 

We started using the technique of Smith 
et al! tor the posterior fossa and found that 
with a modification of their technique, we 
were able to obtain not only autotomo- 
grams of the posterior fossa but also stereo- 
scopic views. As we proceeded to experi- 
ment with this technique, we were so en- 
thused with the stereoscopic views that 
we decided to concentrate entirely on our 
modifications and obtain the stereoscopic 
views for diagnostic reasons and torego the 
autotomographic techniques. In our insti- 
tution this method has replaced the auto- 
tomographic technique for better visualiza- 
tion of the vessels of the posterior fossa: 
we believe that 1t will outmode subtraction 
techniques. It is definite that stereoscopic 
techniques of the cerebral vascular struc- 
tures can be obtained without excessive 
expenditures for dual tubes. Smith ef ali 
used their autotomographic technique in a 
single plane. We are able to obtain stereo- 
scopic views in both planes. 

Stereoscopic roentgenograms are classi- 
cally obtained by means of a tube shift on a 
fixed object, a fixed film and 2 exposures. 
A review of the literature reveals very little 
mention of moving the object. Jarre and 
Teschendorf,? in a paper reviewing the de- 
velopment of roentgen stereography up to 
1933, made mention of positioning the ob- 


ject in an oblique position, but they still 
shifted the tube in a limited wav. 
Kerekes, in 1956, mentioned rotating 
the patient for stereofluoroscopic spot films 
but discarded the technique as one of the 
least desirable. 
To our knowledge stereoscopic effects 
by rotating the patient during angiographic 
procedures have not been reported. 





MATERIAL AND METHOD 

While conducting this study we first did 
it in the usual manner and then a repeat 
study was performed with motion in both 
planes. As our technique improved, we 
completely eliminated the routine posterior 
fossa study and concentrated on doing all 
examinations with one injection with mo- 
tion. To date we have performed 12 studies 
without failing once to obtain a stereo- 
scopic effect and to accurately isolate the 
blood vessels in which we were interested. 

We selectively catheterize the largest 
vertebral artery and inject the required 
amount of contrast medium with a pressure 
injector. The catheter is immediately 
pulled back after the injection to prevent it 
from becoming wedged after the recoil. 
Programmed changer films of 2 for 3 and 1 
for 6 are obtained in both planes, while we 
slowly rotate the head during the exposure. 

In the anterior view we usually obtain a 
Towne projection, although an antero- 
posterior projection can be obtained if so 
desired. We do not tilt the tube, therefore, 
an assistant with a gloved hand presses the 
chin well down onto the chest to obtain the 
Towne view (Fig. 1). Sponges are placed 
under the head to aid in positioning and 
the assistant rotates the head during the 
exposure. 


* From the Department of Radiology, St. Joseph's Hospital, St. Paul, Minnesota. 
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Vic. i. An assistant presses the chin to the chest and rotates the head during the expesure. 








Fre. zm 64-0) The head is slowly rotated 
from the midline to the medial aspect of 


the eyeorows. 
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Fie. 3. The films are displayed on a roll #lm viewing box and studied with a stereoscopic hand viewer. 


The head is rotated slowly from tie mid- 
line to the medial aspect of the eyebrows 
during the complete exposure (ig. 2, 
A-C), This is approximately equal to 15 
degrees: 7.5 degrees to each side of the 
midline, 

Ideally, if the films are exposed each time 
the head is rotated 7.5 degrees from the 
midline, a better stereoscopic effect is ob- 
tained. This, however, is difficult tc obtain 
manually and can only be done wich a ro- 
tating head clamp which is synchronized 
with the film changer. 

The exposure factors are: In the Towne 
view for a 21 cm. skull: 84 kv., yoo ma., 
1/$ sec. at 45 inches; in the lateral view 
for rs cm. skull: 80 kv,. $00 ma., 1/5 sec. 
at 72 inches. 

Although some motion does not greatly 
interfere with the diagnostic rehability, 
the head is rotated slowly in order to pre- 
vent blurring. 


After the films are developed, we display 
them on a roll film view box device and 
view them with a stereoscopic hand viewer 
(Fig. 3). In this manner we can rapidly 
view the posterior fessa in both the arterial 
and venous phases with stereoscopic vision 
in both planes. 


RESULTS 

In Figure 4, films 3 and 4 of a pro- 
grammed injection are shown, and one can 
see that they are readily viewed in third 
dimension if one has a small stereo viewer 
or has stereovision. This patient had a 
massive porencephalic cyst on the right 
side that caused deviation of the vessels of 
the posterior fossa. 

Our series at the present is small and 
consequently we have only one case show- 
ing a lesion (Fig. 4). The remainder of our 
studies were all normal. However, it was 
felt that a preliminary report of this 





Stereoscopic Angiography 
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Fic. 4. An angiographic Towne view of the posterior fossa illustrates the stereoscopic effect. 


method was necessary because of the great 


value it has in accurately visualizing the 
vascular structures of the posterior fossa. 


ADDITIONAL APPLICATIONS 


Although we have found this method to 
be extremely valuable for visualization of 
the vessels of the posterior fossa, it can 
also be performed during carotid angiog- 
raphy. Just inject contrast medium selec- 
tively into a carotid artery, while rotating 
the head with serial filming, and a stereo- 
scopic effect is obtained. 

It has also been determined that if there 
is any movement during the programmed 
serial filming of a special procedure and the 
movement is stopped by a short exposure, a 
stereoscopic effect can be obtained. 

For example, if the film changer is used 
for coronary arteriograms, a stereoscopic 
effect can be obtained because of the change 
in position of the coronary arteries during 
systole and diastole. We routinely view the 
coronary arteries with a stereo hand viewer 
when we have performed a study on the 
film changer. Although we have had no ex- 
perience with 105 mm. spot films during 
coronary arteriography, it would appear 
that there is really no reason why a stereo 
effect cannot be obtained. 

Again, if one views an abdominal aorto- 


gram with the hand viewer, a third dimen- 
sion stereoscopic effect can be obtained of 
the abdominal vessels. Again, this is be- 
cause of movement of the vessels caused by 
systole and diastole. 

If one wishes to view the kidneys by 
stereo vision on an abdominal aortogram, 
instruct the patient to breath rapidly dur- 
ing the exposure, but use a short time ex- 
posure, 

A stereoscopic effect of a pulmonary 
arteriogram can be obtained by the same 
method, again related to the systolic and 
diastolic movement of the blood vessels, 


SUMMARY 


A simple method of obtaining biplane 
stereoscopic views of the posterior fossa is 
described. This is done by rotating the 
head slowly during an angiographic ex. 
posure from the midline to the medial 
aspect of both eyebrows. When reviewed 
with a stereoscopic hand viewer, a third 
dimensional stereoscopic effect is obtained. 
No additional equipment or exposures are 
needed. 

Although this method is considered quite 
valuable for visualization. of the blood 
vessels of the posterior fossa, the method 
can also be applied to carotid angiography. 

Other stereoscopic effects can be ob. 
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tained with any movement of the subject 
during programmed serial filming. This can 
be obtained because of the systolic and 
diastolic movements of the heart and blood 
vessels. Therefore, a stereoscopic effect can 
be obtained with coronary arteriograms, 
abdominal aortograms, renal aortograms 
and pulmonary arteriograms. 

George Skelly, M.D. 

Department of Radiology 

St. Joseph’s Hospital 

69 West Exchange 

St. Paul, Minnesota 55102 
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ROUTINE POSITIVE CONTRAST MYELOGRAPHY 


ON 


By RAY A. BRINKER, M.D.t amd GER? 


THE MIMER III* 


A, VIENNE, M.D. 


NEW YORK, NEW YORE 


N the constant search for better methods 

-of obtaining highest quality diagnostic 
roentgenograms, sophisticated and spe- 
cialized equipment have become common. 
Apparatus for precise roentgenography of 
the skull was described in 1925? and re- 
emphasized later. This concept then 
evolved to the Mimer? 35 years later. With 
the development of the somersaulting chair 
in the 1960s a new dimension was added 
to pneumoencephalograph y??? A device 
combining perpendicular beam roentgenog- 
raphy," image intensification fluoroscopy, 
laminagraphy, and a somersaulting chair 
has now been developed: The Mimer H14 

Only the largest neurologic centers per- 
form sufficient. pneumoencephalographies 
to justify a Mimer IHI, exclusively for this 
purpose. This can be partially overcome in 
a large general hospital bv using the unit 
for routine skull and cervical spine roent- 
genography. The unit is excellent for this 
type of work and certainly superior to a 
general roentgenogr raphic table. In a smaller 
hospital, a Mimer can also be utilized for 
roentgenography of the extremities and for 
arthrography. 

The unit could be even more useful if it 
were suitable for positive contrast mvelog- 
raphy. The routine method of penta cune 
my a aphy has been well described.” 

The purpose of this paper is to describe 
our routine experience in performing posi- 
tive contrast myelography on the Mimer 
HHI, and to emphasize its advantage over 
conventional tilt-table methods. 


TECHNIQUE 

A routine lumbar spinal tap is done with 
the patient sitting or prone.” In any posi- 
tion image intensified fluoroscopy can be 
* From the o ok of Radiclogy, St. Vin ncent's 

+ Chief, Section of Neuroradiology 
sor of Radi liology, New York Uni iversity. 








used in needle placement 1f necessary. Fol- 
lowing pantopaque instillation (up to the 
level of the needle in a sitting patient) the 
patient is placed prone on the Mimer table 
and the roentgenographic unit is brought 
into posteroanterior position. Roentgeno- 
grams cf the upper and lower lumbar spine 
are obtained as shown in Figure 1. An obvi- 
ous advantage of the Mimer, besides pre- 
cision work, is the ability to be tilted 
superoinferiorly so that each interspace 
can be examined perpendicular. Figure 2 





Posteroanterior position of the roentgeno- 
lirected to the lower lumbar spine. 


Fic. 4. 
graphic uait ¢ 


s Hospital, New York, New York. 
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Vic. 2. An oblique photograph of the tube positioned for a 20° tilt towards the 
feet for a perpendicular view of L51. 


shows the Mimer perpendicular to Lz-5: 
(about 20° tilt toward the feet). 

The contrast medium can be centered at 
any desired level by tilting the table. The 
patient can be rotated to either side, as in 
conventional myelography, for oblique 
views. 

Following conventional posteroanterior 
and oblique filming the roentgenographic 
tube is repositioned as shown in Figures 3 
and 4, with the Mimer placed behind the 





patient for lateral views. In this position 
the lower 3 lumbar vertebrae are readily 
studied with the contrast material in pre- 
cise position. Since fluoroscopy is used, 
there is exact centering of the oil and ideal 
coning is possible. This is especially useful 
in the obese patient. Oblique lateral views 
of the anterior lateral "gutters" are also 
readily obtained. 

The upper portion of the lumbar spine is 
studied by repositioning the Mimer at the 





Fic. 3. A frontal photograph of the roentgenographic tube placed for the 
left lateral views of the low lumbar area. 
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Fic. 4. The same set-up as in Figure 3, only a photograph of 


head of the table (Fig. 5). The tube and 
cassette holder can be extended an addi- 
tional 30 cm. (12 inches) allowing lateral 
roentgenography in tall patients. 


Publishing routine roentgenograms of 


lumbar myelograms using this technique is 
not useful to a sophisticated roentgenologic 
audience. Suffice it to sav that the films 
obtained using excellent fluoroscopic con- 
trolled coning, t.4 X magnification with a 
0.6 mm. focus are the best ever interpreted 
by the authors. 





the patient and tube from behind. 


CERVICAL MYELOGRAPHY 

Routine positive contrast mvelography 
of the cervical canal is well described! and 
will not be repeated here. In most patients, 
after the oil is instilled, the patient is 
placed prone and the patient's head tilted 
down in the routine manner (Fig. 6). The 
oil is followed, using lateral fluoroscopy, 
into the cervical canal. We have found that 
lateral fluoroscopy ts more effective in con- 
trolling flow than the conventional antero- 
posterior technique used on tilt tables. 





Fic. s. Mimer placed at the head of the table for lateral views of the upper lumbar region. 
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hic. 6. Head-down position of the prone patient for passage of the oil into the 
cervical region under lateral uoroscopic control, 


An alternative method of positioning oil 
in the cervical spine region has been used 
by the authors when the patient has an 
exaggerated thoracic kyphosis. After the 
oil is instilled the patient is placed on Ais 
side rather than prone. The oil is then ad- 
vanced under fluoroscopic control with the 
patient’s head elevated toward the ceiling 
(Fig. 7). This procedure should minimize 





(so far in our hands, eliminated) accidental 
spilling of contrast material into the supra- 
tentorial space during the procedure of 
passing the oil over the thoracic kyphosis. 
Using the lateral technique the oil column 
runs laterally along the spine until it 
enters the cervical region, If the oil should 
run too high, it simply flows into the lower 
portion of the lateral cerebellar gutter and 


BR 


Fic. 7. Decubitus position of the patient for passage of the oil into the cervical 
spine under anteroposterior roentgenographic control. 
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usually does not enter the supratentorial 
compartment, This lateral technique is also 
useful in patients who cannot hyperextend 
their neck for conventional passage of the 
oil from lumbar to cervical regions. As soon 
as the oil is centered in the cervical spine, 
the patient is turned prone and oil is 
trapped. 

Regardless of the method of getting oil 
to the neck, it is then simple to take precise 
roentgenograms of the cervical region under 
fluoroscopic control. Again the advantage 
of being able to take slightly lothlateral 
roentgenograms is noticed. Another impor- 
tant advantage of the lateral fluoroscopy 
on the Mimer is the ability to critically 
cone-in for the swimmer's view of the upper 
thoracic area (especially in obese patients). 


CONCLUSION 


The Mimer HHI has proven to be an ex- 
tremely versatile unit for doing precise 
positive contrast myelography, and works 
very well in day-to-day routine practice. 

The utilization of a precision head unit 
for pneumoencephalography, routine skull 
roentgenography, routine cervical spine 
and positive contrast myelography allows 
for greatly expanded use of such a unit in 
radiology departments. 


Ray A. Brinker, M.D. 
Department of Radiology 
St. Vincent's Hospital 

123 West rith Street 

New York, New York 10011 


Positive Contrast Myelograph> on Mimer IH 


- 


ex 


h. 


9. 


1o. 


il. 


14. 


. FRrszELL, G., GREIZ, 


699 


REFERENCES 


. Briz KER, R. A., and Skvcas, J. Radiology Spe- 


cil Procedure Room. University Park Press, 
B.timore, 1973. 


. Bree ker, R. A. Lumbar spinal puncture for 


neuroradiology procedures. Aw. J. Rozwr- 
GENOL., Rap. THerapy & Nucugan MED., 
1373, 218, 674-676. 





. Far»zELL, G., and Linpcren, E. Mimer. Acta 


rediol., 1960, $3, 209-214. 

T., GREPE, A., and 
HəLstrom, L. Mimer HI and rotating chair. 
Aata radiol. (Diag), 1968, 7, 643-552. 


. Garaa OLLerR, J. L. Axial encephalography, 


ceatrast ventriculography and myelography. 
T. Neurosurg., 1962, 70, 173-176. 

Leres, N. and Gotpsera, H. Lenticulostriate 
arery abnormalities. Radiology, 1970, 97, 
377-7384. 

i x, E. Myelography with air. deta piy- 

cheat., 1939, 74, 385-388. 





. Lixesren, E. Some aspects on technique. of 


encephalography. dela radiol., 1949, 37, 161- 





SELM, E. Apparatus for precise radiography. 
Aa radiol., 1928, 4, 507-512. 

Lysgorw, E. Apparatus and technique for roent- 
ger examination of skull. deta radiol., 1931, 
Supl. 12. 

Pereasox, H. O., and Kierrer, S. A. Introduc- 

tica to Neuroradiology. Harper and Row, 

New York, 1972. 

a D. G. New universal head unit. Am. T. 

RezswTGENOL., Rap. THERAPY & NUCLEAR 

MED., 1965, 05, 957-951. 








. Porr, D. G., and Taveras, J. M. New somer- 


sauting chair for cerebral pneumography. 
Aw. J. RoexsrcexoL, Rap. Tuerary & 
Neciear MED., 1964, 97, 1144-1149. 
Vermest, H. A technique for rapid directed 
pneumocisternoventriculography of the pos. 
teror fossa. Clin. Radiol., 1965, 16, 224-235. 








Jery, 1973 


THE AMERICAN JOURNAL OF ROENTGENOLOGY 
RADIUM THERAPY AND NUCLEAR MEDICINE 


Editor: TRAIAN LEUCUTIA, M.D. 


Associate Editors: Lurner W. Brapy, M.D., RusseLL H. MORGAN, M.D., and 
Epwanp B. D. NEUHAUSER, M.D. 


Assistant Editors: E. FREDERICK LANG, M.D., for Abstracts and KENNETH L. KRABBENHOFT, M.D. 
Consulting Editorial Board: See front cover. 


Published by: CuanLES C Tuomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois 62717. 





Issued monthly, Annual subscription: United States, U.S. Possessions, U.S. Trusteeships, $25.00; Pan Ameri- 
can Union and Canada, $30.00; other countries, $30.00. Current single numbers, $2.50. Advertising rates sub- 
mitted on application. Editorial office, gor Professional Building, Detroit, Michigan 48201. Office of publication, 
301—327 East Lawrence Avenue, Springfield, Hlinois 62717. Information of interest to authors and readers will 


be found on page ii. 





AMERICAN ROENTGEN RAY SOCIETY 


President: J. S. Dunbar, Vancouver, B. C., Can. 
ada; President-Elect: W. B. Seaman, New York, 
N. Y.; zst Vice-President: R. G. Fraser, Montreal, 
P. Q., Canada; 2nd Vice-President: W. M. White- 
house, Ann Arbor, Michigan; Secretary: T. V. Leigh, 
Emory University Clinic, Atlanta, Ga. 30322; 
Treasurer: C. B. Holman, Mayo Clinic, Rochester, 
Minn. ££901. 

Honorary President: C. L. Sherratt, Detroit, Mich. 

Executive Council: J. S. Dunbar, W. B. Seaman, 
R. G. Fraser, T. F. Leigh, C. B. Holman, J. D. Cal- 
houn, J. F. Martin, P. A. Riemenschneider, E. C. 
Klatte, J. €. Cook, H. o. Peterson, J. E- Roach, 
T. M. 'Fullenlove, T Leucutia, C. E. Bickham, Jr., 
H. L. Friedell, M. M. Figley, H. Z. Melli ins, R. M. 
Scott, Chairman, 500 S. Floyd, Louisville, Ky. 40208. 

Program Committee: T. F. Leigh, P. A. Riemen- 
schneider, T. Leucutia, J. C. Cook, H. O. Peterson, 
J. E. Martin, R. M. Scott, J. S. Dunbar, W. B. Sea- 
man, Chairman, New York, N. Y. 

Publication Committee: J. V. Rogers, Je, K. Ellis, 
J. L. Gwinn, R. H. Greenspan, P. A. Riemenschnei- 
der, Chairman, Santa Barbara, Calif. 

Finance and Budget Committee: H. Z. Mellins, 
M. M. Figley, H. C. Carlson, B. G. Brogdon, J. D. 
Calhoun, Chairman, Little Rock, Ark. 

Committee on Scientific Exhibits: J. C. Bennett, 
M. R. Dufresne, J. F. Martin, Chairman, N. C. 
Baptist Hosp., Winston-Salem, N. C. 27103. 

Advisory Committee on Education ard Research: A. 
Everette James, Jr., M. P. Capp, L. L. Robbins, 
D. M. Witten, E. C. Klatte, Chairman, Indianap- 
olis, Ind. 

Representatives on the American Board of Radiology: 
J. F. Roach, Albany, N. Y.; S. W. Nelson, Columbus, 
Ohio; C. A. Stevenson, Spokane, Wash. 

Director of Instruction Courses: H. O. Peterson, 
Minneapolis, Minn. 

Manager of the Annual Meeting: J. C. Cook, LL 14 
3800 Woodward Ave., Detroit, Mich. 48201. Associ- 
ate Manager: George A. Kling, Detroit, Mich. 

Editor: T. Leucutia, 40r Professional Building, 
Detroit, Mich. 48201. 

Representative on the Board of Chancellors of the 
American College of Radiology: R. L. Tondreau. 

Seventy fourth Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25-28, 


1973+ 


mrt, 


iv 








AMERICAN RADIUM SOCIETY 


President: Antolin Raventos, Davis, Calif.; Presi- 
dent-Elect: J. M. Vaeth, San Francisco, Calif.; zs 
Vice-President: J. T. Helsper, Pasadena, Calif.; 2nd 
Vice-President: G. D'Angio, New York, N. Y. 
Secretary: Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025; 
Treasurer: Victor A. Marcial, Box 20581, Rio 
Piedras, Puerto Rico 00028. 


Executive Committee: F. G. Bloedorn, Chairman, 
Boston, Mass.; Antolin Raventos; J. M. Vaeth; J. T. 
Helsper; G. D’Angio; F. N. Rutledge; V. A. Marcial; 
J. F. Nolan; J. V. Blady. 


Scientific Program Committee: Antolin Raventos, 
Chairman; J. M. Vaeth, Vice-Chairman; J. V. 
Blady; John Hale, Ph.D.; J. T. Helsper; G. C. Lewis. 


Local Arrangements Committee: Chahin M. Chah- 
bazian, Chairman, Colorado Springs, Colo.; Juan A. 
del Regato; W. R. Nelson; Carl W. Boyer; vor Fix; 
Everett Shocket. 


Publication Committee: Luther W. Brady, Chair- 
man, Philadelphia, Pa.; Kenneth L. Krabbenhoft; 
Alan F. Schroeder. 


Public Relations Committee: Juan A. del Regato, 
Chairman, Colorado Springs, Colo.; G. E. Hanks; 
H. P. Plenk. 


Janeway Lecture Committee: Milford D. Schulz, 
Chairman, 73; Franz J. Buschke, '7:; Luther W. 
Brady, 777. 


Representatives on the American Board of Radiology: 
Justin J. Stein, Los Angeles, Calif.; Ralph M. Scott, 
Louisville, Ky.; E. Richard King, Richmond, Va. 


Liaison Representatives on the National Council on 
Radiation and Measurements: Marvin M. D. Wil- 
lams, Rochester, Minn.; Morris J. Wizenberg, Balti- 
more, Md. 


Representative on the Board of Chancellors of the 
American College of Radiology: Juan A. del Regato. 


Fifty-sixth Annual Meeting: Surfer Hotel, Maui, 
Hawaii, April 21-25, 1974. 














ANTICIPATING CHANGES IN NEURORADIOLOGY 


O forecast significant future develop- 

ments in one’s field of major interest 
's to put one’s credibility at high risk. In 
1894, at the dedication of the Ryerson 
Physical Laboratory, University of Chi- 
cago, A. A. Michelson! said, 
The more importani fundamental laws and facts 
ef physical science have ali been discovered, and 
these are now so firmly established that the possi- 
bility of their ever being supplanted in conse- 
auence of new discoveries is exceedingly remote. 
_.. Our future discoveries must be looked for in 
the sixth place of decimals. 


One year later, the X ray startled Wilhelm 
Róntgen. Developments during the past 
hundred vears indicate that the forecasting 
of scientific achievements is apt to be too 
conservative unless done by science-fiction 
writers. This probably is due less to limits 
cf professional imagination than to unwill- 
ingness to risk a professional reputation. 
Nonetheless, the attempt should be made, 
for as Nietzsche? reminded us, “/f 7s our 
future that lays down the law of our today.” 

During the next few months a new con- 
cept in neuroradiology will begin to be 
evaluated in several large departments in 
this country and in Europe. The EMI- 
Scanner for computerized axial tomography 
will go on line, wedding the computer to 
diagnostic radiology in an unique associa- 
tion. It is unique because, unlike computer 
applications which store and integrate data 
much as do the thought processes of the 
radiologist, this technology actually ex- 


tends the boundaries of perception far 





= MicugtsoN, A. A. In: Bartlett's Familiar Quotations. Four- 
teenth edition. (Revised and enlarged by E. M. Beck.) Little, 
Brown & Company, Boston, 1968, p. 827 a. 
Nicszscug, F. W. In: Bartlett's Familiar Quotations. Four- 
teenth edition. (Revised and enlarged by E. M. Beck.) Little, 
Brown & Company, Boston, 1968, p. 804 b. 





beyond those of the photographic film or 
human retina. Detection of information 
outside -he limits of present photographic 
techniques seems to be at hand, and this 
just ma, require an entirely new or at 
least diferent intellectual process on the 
part of the radiologist, if he is to assimilate 
and make clinical use of such new data. It 
makes cse wonder what the direction of 
radioleg- might have been, had Professor 
Röntgen detected the ray by means of a 
crvstabamplifier-computer chain rather 
than by means of the photographic emul- 
sion. 

It has seen said many times that whereas 
most mechines extend man’s physical 
abilities, computers in some respects ex- 
tend his mental and intellectual processes. 
This thc.ght leads easily to a belief that 
the cormpwter should be applied to the work 
of the radiologist in observing the film 
record aad analyzing it for the benefit of 
the patient. Most radiologists are familiar 
with the forts of some investigators to do 
that, ini something useful may be de- 
veloped trom their endeavors. Yet it might 
be more x warding, at the present, to apply 
the computer to work the radiologist can- 
not do well or to that type of chore that 
wastes his professional time or requires him 
to do tbixzs that are not, strictly speaking, 
radiology. It would help to have machines 
that couse sort out films, expedite their 
filing anc retrieval, display them for the 
radiologist, and aid him in the technical 
aspects c recording. If assistance of that 
kind freee. the radiologist to spend his time 
actually cracticing the science and art of 
radiology. these might be the most eco- 
nomica! ad useful present applications of 
computer technology. 


= 
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For observing and analyzing roent- 
genographic images, the radiologist is prob- 
ably the most efficient and inexpensive 
computer available. McGirr? in his paper 
on Computers in Clinical Diagnosis stated, 
Presumably the interpretation of the data, the 
weighing of the evidence, the making of a judg- 
ment, involves the clinician in assessing how likely 
it is that the various features under consideration 
occur in a particular disease. Presumably too, 
such an assessment is made in the light of his own 
past experience and of that of others, taking ac- 
count of the incidence of the particular features in 
what he considers the most likely disease and in 
other diseases. 

The actual processes by which the clinician 
reaches a diagnosis are unknown. The diagnostic 
skill of an individual is multifactorial, depending 
on intelligence, knowledge, experience, recollec- 
Hon, commonsense and empathy. Because it 
baffles accurate analysis, diagnosis perhaps tends 
to be regarded too much as an art and not enough 
as a science. 


These remarks apply equally well to radio- 
logic diagnosis in particular; so at present it 
may be best to direct investigations of 
radiologie applications of computer tech- 
nology to the gathering of new or unique 
data that are unobtainable by present 
methods, or to use it in processing and dis- 
tributing information which has been dis- 
covered and assembled for analysis by the 
radiologist himself. 

If these new techniques are successful — 
and early trials afford much promise -thev 
May require major innovations in the train- 
ing of neuroradiologists and development 
of their subspecialty. Indeed, manv aspects 
of diagnostic radiology may be involved, 
including nuclear medicine. Members of the 
generation now in training or practicing 
radiology may be forever committed to 
analysis of the visual image, but conceiv- 
ably this might be a seriously limiting atti- 
tude. It is possible that conceptual changes 
will be necessary in order to extract the 
most information from these new tech- 
niques. We are used to converting data de- 

5 MeGirr, E. M. Computers in clinical diagnosis. In: Proceed- 


ings of the Symposium on Computers in Medicine, Edited by 
J. Rose. J. & A. Churchill Led., London, 1969, p. 2c. 
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rved from differential absorption into 
visual models, but in the future this might 
be a limitation on usefulness. À new genera- 
tion of mathematically oriented radiologists 
may derive more significant information by 
thinking in mathematical terms rather than 
by translating only part of the data into a 
visual image. My understanding of such 
things 1s very inadequate, and vet the 
thought of a conceprually different use of 
data is intriguing. Just as there is more 
information in a high-quality sound-repro- 
ducing system than the human ear can 
appreciate, so too, there may be much 
more or different information in these 
computerized data accumulations than is 
apparent from a reformed visual image. 
Surely here is a field for reflection and in- 
vestigation. 

Computers no doubt extend the useful- 
ness of other new techniques now associated 
with radiology, such as applications of 
vector magnetic resonance, electronic ra- 
diography, radio-holography, and so on. 

Organizational patterns also are chang- 
ing in response to technical and educational 
advances, and predicting the future of these 
developments is equally hazardous. But if 
we are to make the optimal use of profes- 
sional energies and opportunities in neuro- 
radiology, we must try to anticipate future 
needs in today's training. Although there 
are many fine training programs for ra- 
diologists interested in neuroradiology, it 
appears that most are now directed pri- 
marily toward development of expertise in 
what is called neurovascular radiology. No 
criticism is intended, because this is a 
normal and reasonable outgrowth of the 
mastering of technicues for vascular cathe- 
terization. More and more neuroradiol 
ogists are involved in such matters because 
in a large number of cases the catheter pro- 
vides the best route for deliverv of contrast 
medium. Consequently, while the neuro- 
radiologist is becoming engaged with all 
types of vascular problems, the neuro- 
surgeon is becoming less involved in the 
technical as well as diagnostic aspects of 
neuroradiology. This situation was not ex- 
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pected a few years ago, and it may result 
in some stress between consultants; vet, it 
should provide the patient with a higher 
quality of radiologic diagnosis. And indeed 
it should lead to a closer relationship be- 
tween the radiologist and the neuro- 
surgeon, because these techniques and 
disciplines are being taught more univer- 
sally in radiology departments now and 
most neurosurgeons should have little 
difficulty in finding competent neuroradio- 
logic assistance for their patients. 

In anticipating the need for radiologic 
training in activities that support the 
neurosciences, it is important to consider 
not only the technologic innovations but 
also the organizational changes, including 
the number of physicians entering all the 
specialties involved. There has been à great 
increase in the number of training programs 
for neurosurgeons in the last few vears, and 
an explosive increase in the number of 
neurosurgeons in practice. There are few 
communities of a moderate or large size 
that do not have an ample supply of these 
highly trained specialists. Necessarilv, the 
experience of each is reduced. No longer do 
we see reports of enormous numbers of 
cases of a particular tvpe reported by a 
single neurosurgeon, or even from a single 
institution. 

In the past it has been suggested, usually 
by the surgical specialties, that it was 
necessary for these physicians to perform 
their own special radiologic procedures, 
largely because there were not enough 
trained neuroradiologists to offer this sup- 
port. In fact, in the not too distant past 
most radiologists preferred to practice gen- 
eral radiology in volume rather than to 
devote a large proportion of professional 
time to a few complicated neurosurgical 
problems. During the past to vears this 
attitude has changed considerablv, for a 
variety of reasons. One of the most im- 
portant is the enormous Increase in the 
numbers of certified diagnostic radiologists. 
Here again, as the professional arena be- 
came more crowded, energetic and gifted 
radiologists have sought to increase pro- 
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fessional opportunities in the performance 
of special radiologic techniques, among 
which the neuroradiologic techniques are 
prominemt. By this time the shortage of 
qualified neuroradiologists has been I: argely 
eliminated and the neurosurgeon usually 
need so longer fear that he cannot obtain 
qualified neuroradiologic support if he 
should dzsire it. But like the neurosurgeons, 
the radiclogists are experiencing reduction 
of ind: dual experience; and this is begin- 
ning te be a professional problem. 

Meanwhile, because Hie neuroradiologic 
training programs in many institutions 
seem to be evolving toward neurovascular 
radiology, the trainees are spending a large 
proporticn of their efforts in learning the 
techniques for examining not only the 
brain, but most other organs of the body 
with use of catheters and other means to 
opacifr the blood vessels where this is 
appropriate. For the most part, these tech- 
niques are not being taught to the neuro- 
surgeons; and as intravascular catheteriza- 
tion is feand to be the best techni ique for 
performing more of these examinations, the 
carotid and brachial needle-puncture ex- 
aminations are being per pue less fre- 
quently. It seems unlikely that neuro- 
surgical trainees will become very much 
involved in catheter radiology, partly be- 
cause they are not concerned with the 
examination of organs other than the brain 
and the spinal cord, but probably more so 
because few of them will have the necessary 
apparatus and supporting personnel in the 
hospitals co assist them in these functions. 
This will require much closer cooperation 
between neurosurgeons and radiologists in 
the radiologic training programs. De- 
pendence on such techniques as magnifica- 
tion and subtraction angiography largely 
limits the technical quality of the examina- 
tion to the abilities of the radiology de- 
partments. 

The addition of axial computer tomog- 
raphy farther complicates the shifting rela- 
















tionship between these two important 
specialties. At this time we can only 
speculate on the changes that this new con- 
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cept may generate. If it lives up to expecta- 
tions, perhaps it will further diminish the 
need for pneumoencephalography and ven- 
triculography. It might reduce somewhat 
the need for angiography but it also 
might lead to an increase of angiography, 
for presumably lesions will be discovered 
which at this time are being missed. Neuro- 
surgeons in many cases may prefer to have 
more than one study made, and in all prob- 
ability at least one of them will be designed 
to show the vascular components of the 


Editorials 


Jey, 1973 


lesion in question, 

Thus, we have an explosive increase of 
neuroradiologists and neurosurgeons, swift 
advances in neuroradiologic techniques, 
and a brand-new computer technique. 
Surely this combination, when properly 
applied, should bring further significant 
benefits. 

Corin B. Hormax, M.D. 


Mayo Clinic and 
Mayo Foundation 
Rochester, Minnesota 54901 
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THE CEREMONIAL MACE OF THE AMERICAN 
COLLEGE OF RALIOLOGY 


B Bu vear, the Fiftieth Anniversary of 
the College,* includes the use of a 
Ceremonial Mace for the first time 1n the 
observance of the convocation. The carv- 
ings in the tombs of Ancient Egypt (The 
Old Kingdom, 3100-2200 B.C.) show that 
the Mace was accepted first as a symbol of 
power by strength and later of royal tnheri- 
tance.’ It also was used as a weapon of 
formidable magnitude throughout history 
as late as the Crusades. With the develop- 
ment of the Zong dow’ and later gunpowder, 
the Mace became less important as a 
weapon and more as a symbol of authority 
n government; and of leadership, scholar- 
ship and dignity in the case of Universities 
and Learned Societies. ? 

The idea for the development of a Mace 
and presenting it to the American College 
of Radiology was born in 1965, the year of 
the Bicentennial of Medical Education in 
the United States. The founder of the 
School of Medicine of the University of 
Pennsylvania received his medical educa- 
dion at the University of Edinburgh, and 
other important European Schools. Largely 
because of that, the ‘year-long Celebration’ 
included programs in which there were in- 
vited guests from many countries through- 
wut the world, and from Medical Schools of 
Canada and the United States. There were 
several symposia put on by distinguished 
scientists, which on one occasion included 
seven “Nobel Laureates.” For the initial 
celebration, the faculties and medical 
students of the five Philadelphia Medical 
Schools were invited for the Convocation 
and the conferring of Honorary Degrees. 


* The American College of Radiology, seth Annual Meeting: 
Fellowship Convocation. 
DThe Mace of The American College of Physicians; 1955, 
June, 6, 166-169. 
: London To Be The Scene of Sectional Meeting. Great Mace 
alletin, American College of Surgeons, 1954, March-April, 
9 
3 [nitiates are admitted to fellowship in impressive ceremony at 
convocation on fourth evening of congress. Bull Am. Coll 
Surgeons, 1952, September-October, pp. 226 and 239. 
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The program was held in The Academy o^ 
Music in Philadelphia, and the "Pomp anc 
Ceremony" were superb. For me, the im. 
pact of the ritual of the "Mace" for the 
inauguration of opening and closing of the 
Academe Exercises was simple and impres- 
sive. The reaction of those emotions was 2 
vision œ a similar image for Radiology. 
After manv letters and conferences, the 
Officers and the Chancellors of the Ameri- 
can Colege of Radiologv agreed that I 
could proceed with the “Mace Project." 
Some ef the Consultants included Mr. 
William C. Stronach, Executive Director 
of the American College of Radiology; 
John Peal North, M.D., Executive Direc- 
tor of tre American College of Surgeons; 
Robert 5. Myers, M.D., Executive Assis- 
tant Di-ector of the American College of 
Surgeons; Edward C. Rosenow, Jr., M.D., 
Executive Director of the American College 
of Phys«ians; Mr. William Richard Gor- 
don, Treasurer of The University of Penn- 
sylvaniag our Honorary Fellow, the dis- 
tinguished and celebrated “Yankee Scien- 
tist? Wiliam D. Coolidge, Ph.D.;* Richard 
H. Chamberlain, M.D.; John M. Dennis, 
M.D.; Henry P. Pendergrass, M.D.; and 
Mr. Revert T. Morrison? Mr. Morrison 
encouraged me to write to Dr. Coolidge, 
which I did on August 29, 1968, and I am 
happy te report that Dr. Coolidge and Mr. 
R. Ned Landon gave enthusiastic con- 
sideratie: and support to our efforts. Dur- 
ing that correspondence, Dr. Coolidge was 
nearing his gsth birthday. I received a 
warm letter of appreciation from Dr. 
Coolidge, October 17, 1968, which he con- 
cluded wath the following statement: 


“With ali seriousness, tt does make me feel that I 


4 Miller, T. A. Coolidge—Yankee Scientist. Mohawk Develop- 
ment Service Schenectady, New York, 1963 and 1965. 

5 Morrison, Robert T. Curator, American Institute of Radiol- 
ogy Foundaren, 20 North Wacker Drive, Chicago, lilinois 
60506. 

t Landon, &. Ned. Manager, Research and Development 
Publications: Research and Development Center, General Elec- 
tric Compans, Schenectady, New York 12301. 
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am to have the privilege of attending, by proxy, 
future meetings of the American | College of 
Radiology.” 


Dr. Coolidge's scientific career is truly re- 
markable. He joined the G.E. Research 
Laboratory in 1905, and was Director of 
Research from 1932 until his retirement in 
1945. His one hundredth birthday will be 
on October 23, 1973. God has endowed him 
and his achievements in many wavs. 

Negotiations were entered into with Mr. 
Henry P. Hopkins, Jr., a well known silver- 
smith of Baltimore, Maryland, who was 
selected to design and craft the Ceremonial 
Mace. Mr. Hopkins is a distinguished 
artisan whose talents have been sought and 
obtained by many Learned Societies, Col- 
leges and Universities, for his skills in the 
development of several beautiful Maces 
and other Memorials which are used 
Convocations and on other important 
occasions. I am indebted to the Treasurer 
of the University of Pennsylvania, Mr. 
William. Richard Gordon, for introducing 
me to Mr. Hopkins. Mr. Hopkins had de- 
signed and crafted the Mace that Mr. 
Gordon gave to the University of Penn. 
sylvania in memory of his father who was a 
distinguished physician in the Philadelphia 
area. 

Mr. Hopkins was commissioned to design 
and build the Mace for the American Col. 
lege of Radiology and on May 28, 1966, the 
design was completed, and photographic 
copies were sent to Mr. Stronach and the 
Officers of the College of Radiology in the 
Chicago office (Fig. 1). Meanwhile, my 
research continued. Drs. Dennis, Chamber- 
lain, Rosenow; Messrs. Stronach, Gordon, 
and many others were most helpful with 
suggestions and advice. Mr. Hopkins is 
and has been dedicated in his interest and 
superb workmanship. I am sure that Mr. 
Hopkins has enjoyed the devoted efforts of 
John Dennis whose office is nearby Mr. 
Hopkins’ studio and workshop. 

On Monday, March 26, 1973, Mr. 
Hopkins delivered the Mace to me in 
Philadelphia. 
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Fic. 1. Original Design of The Ceremonial Mace for 
The American College of Radiology, May 28, 1969. 
Henry Powell Hopkins, ]r., Designer. 


The Mace is held together in a tradi- 
tional manner by a shaft of "Madagascar 
Rosewood. 7* The Ceremonial Mace is 


? The Madagascar Rosewood Shaft was contributed by Richard 
H. Chamberlain, M.D., Professor of Radiology, University of 
Pennsylv ania, and Chairman of the Dep: irtments of Radiology 
Hospital of the Univ y of Pennsylvania, the Graduate Hospi- 
tal, and the V.A. Hospital of P hiladelphia. 

* This Madagascar Rosewood--of the species Dalbergia—is 
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made in three sections which renders its 
rransportation from place to place much 
easier. The head is one section, and the 
shaft is divided into two parts. When as- 
sembled, it measures 48 inches over-all. 
The rosewood shaft is one and one-eighth 
inches in diameter, and the two parts are 
attached to each other by threaded brass 
plugs. Each part of this hand-wrought 
svmbol embodies historic features of great 
interest concerned with the development of 
the science and art of the practice of Radi- 
ology and the academic integrity of the 
American College of Radiology. 

The head is made of sterling silver and 
the metal is gold plated to prevent tarnish- 
ing. The decorated base is gold plate on 
sterling silver and the mid, six-sided sec- 
tion is of the same metal. At the bottom 
section of the head, there are four chased 
leaves and above that a six-sided section 
with engraved sterling silver seals of The 
American Medical Association, Phe Ameri- 
can Roentgen Rav Society, The Radio- 
logical Society of North America, The 
American Radium Society, The American 
College of Radiology, and The Canadian 
Association of Radiologists, placed on the 
fat panels. Above that is the main pear 
shaped portion of the head which is sym- 
bolic of the "Lamp of Wisdom" with six 
Hat oval panels in the center of which are 
silhouettes of early and modern x-ray 

tubes. After many consultations with 
ae M. Dennis, M.D., it was decided that 
sill 
tul 





rouettes of Eoi of the early Coolidge 


ü 


»es* would be etched on the head of the 


d In that way, The American College 


of Radiology will continue to honor one of 


America's greatest scientists. Just. below 


the nearest equivalent we were able ro obtain of the rare wood 
imported or received as tribute by the ancient Egyptians from 
lands south of Egypt in Afric? The ancient F man name 
"hebeny" has been identified as Dalbergia melanoxylon, although 
what we now call ebony" is another rare hardwood of the species 
ros, Used for staves, whips, chai ad} harps, this woe 























Ancient Egyptian Materi: ds uud Industries, Third 
edition. Edward Arnold & Co., London, 1948, pp. aus-496. 

? Designs obtained from the exhibit of x-ray tubes prepared 
John M. Dennis, M.D., f Radiology, 
Maryland, Baltimore. 
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bic. 2. President Seymour F. Ochsner, M.D., holding 
The Maze following The Academic Kecessional of 
The Felowship Convocation. Fellow Eugene P. 


Pendergrass, M.D., served as the Marshall on its 


maiden trip. 





the oval panels are three inscriptions. The 
whole head section is gold plated with 
silver seals and silhouettes. 

The crown and spire are mounted on the 
pear shaped portion of the head. There isa 
modern version of the twin serpents of 
Aesculapius coiled around the caduceus 
with ther heads just below the wings. 

The wangs and the serpents are made of 
silver savaged from ‘used fixer’ from the 
Departments of Diagnostic Radiology at 
the Maso Clinic and the Hospital of The 
University of Pennsylvania.* The use of 
that silver is symbolic and Robert T. 
Morrison is responsible for the suggestion. 
The metal work in the central and lower 
segments of the Mace is to be adorned with 
insignia and mottoes pertinent to the his- 
tory of che College and other important 
events. 





we started salvaging silver from the used 
he Brst method used is known as the sludge system. 
The used fx:r was poured into wooden barrels and powdered 
zinc was added; as the zinc settled through the fixer, it would 
sick up the sdver nitrate crystals and carry them to the bottom 
of the barrel. 

After a few years we changed over to an electrolytic system. 
The same barrels were used, but instead of the zinc we used a 
negative plat: of carbon one foot square, and a positive plate of 
stainless stee ung one foot square. These two electrodes 
were hung opo ch other in the barrel and connected to a 
‘Titrations were run at regular intervals and this 
method proved te be almost as « 
without the mess of the powdered z 

i Notes of sir. Ralph s. I ovelidge, Department of Radiology, 
University of Pe nasyly ania, 





xray fixer? 













power Source 









icient as the sludge system, 
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There is a black box to carry the Mace, 
which is lined with green velvet. There also 
is a cradle to hold the Mace when on dis- 
play. It is made of Madagascar Rosewood 
with black Walnut Ends. 

The Mace will rest, when not in cere- 
monial use, at the Headquarters of the 
College, where it may be viewed by visiting 
members of the College and guests. 

In presenting the Mace to “The Ameri- 
can College of Radiology" on its Fiftieth 
Anniversary (Fig. 2), I want to thank the 
President, the other Officers, the Board of 
Chancellors, the Members and the Fellows 
of the College and all members of its Staff 
for the privilege of participating in the 
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"Mace Project" and including two mem- 
bers of my familv t among other items of 
memorabilia. It is my hope that the Mace 
will be incorporated in a formula and pat- 
tern that will continue to provide a very 
warm and cultural experience for all who 
participate in the Convocation and those 
who are privileged to be present. 
Eucene P. Penpercrass, M.D. 
Emeritus Professor of Radiology 

University of Pennsylvania 

School of Medicine 
Philadelphia, Pennsylvania 19104 

3 Grandfather--Samuel Fulton Pendergrass: born September 
23, 1831; died March 26, 1890. 


Father--Edward Julian Pendergrass: born November 18, 
1872; died June 26, 1965. 
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AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 


Hanorp O. Pererson, M.D. Director 


RicHanD G. Lester, M.D., 4esectate Director 


Titles and Abstracts af Courses Offered 
Seventy-Fourth Annual Mecing 
Queen Elizabeth Hotel, Montreal, P. Q., Canada 
September 24-28, 1973 


Tue Insrrucrion Courses for the Seventy- 
feurth Annual Meeting of the American 
Roentgen Ray Society will be held on 
Monday, Tuesday, Wednesday and Thurs- 
day afternoons, September 24, 25, 26, 27, 
at 3:00 P.M., and Friday afternoon, Sep- 
tember 28, at 1:30 P.M. Each course will 
last about go minutes, during which time 
taere will be no other activity scheduled. 

A special registration desk for the courses 
will be located near the general registration 
area. Complete information as well as 

kets for the courses will be available on 
Monday, September 24 from 8:00 a.m. to 
4:30 P.M, and daily the rest of the week. 

Nine courses will be given on Monday, 
thirteen. on Tuesday, Wednesday and 
Thursday, and ten on Friday. Please note 
that some of the courses will be given in two 
sessions. À brief abstract for each course is 
shown on the following pages as well as a 
cemplete list of the faculty and the registra- 
tion form. 

Admission to all courses will be bv ticket. 
To avoid the confusion usually present on 
the first day, tickets will be mailed to 
everyone whose registration forms (Pink 
Sheets) reach the otfice of the Director be- 
fore September 14, 1973. Orders received 
after this date will be filled and be held at 
the Registration desk. Please watch for 
yeur tickets which will be sent in an en- 
lope marked: “SECTION on [NSTRUCTION 
MERICAN. Roenrcen Ray Socterv— 
Tickers ENCLOSED.” 

All orders will be filled according to the 
pestmark on the envelopes and the first 
mailing will be about September s, 1973. 








d 


EOW TO REGISTER AND 
OBTAIN TICKETS 


Review the abstracts on the following 
pages; make three choices for each day; fill 
out the oink order sheet with the course 
number and name of instructor for each 
choice. bor each course selected a $3.00 
registruteon fee is required from nonmem- 
bers. I? vou select five courses, one each 
day, the cost will be $15.00; four courses 
will cost 312.00. 

Members of the American Roentgen Ray 
Society, zraduate students or residents in 
Radiology, and nonmembers who are con- 
tributiag to the program either by way of 
an instruction course, a paper or seentific 
exhibit, are not required to pay for these 
courses but must fill out a pink order form 
indicatinz their choices. 

If vou advance registration reaches the 
office of zhe Director after September 14, 
1973, yoa may obtain your tickets at the 
registration desk of the Section on Instruc- 
tion at the hotel on Monday, September 24, 
1973. 

Please mail vour order sheets to Dr. 
Harold O. Peterson, 1994 West County 
Road "E" St. Paul, Minnesota 65113. 


THE FACULTY 


Colonel coert M. Allman, Assistant Chief of Radi- 
ologic Pathology, Armed Forces Institute of Pathol- 
ogy, Washington, D. C. 


David H. Baker, M.D., Director of Radiology, Babies 
Hospital, €olumbia-Presbvterian. Medical Center; 
Professor, Columbia College of Physicians and Sur- 
geons, New York, New York 
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Mark M. Belkin, M.D., Fellow in Radiology, Uni- 
versity of Cincinnati, College of Medicine, Cincin- 
nati, Ohio 


Walter E. Berdon, M.D., Associate Director of Radi- 
ology, Babies Hospital, Columbia-Presbyterian 
Medical Center; Professor, Columbia College of 
Physicians and Surgeons, New York, New York 


Klaus M. Bron, M.D., Department of Radiology, 
School of Medicine, University of Pittsburgh, Pitts- 
burgh, Pennsylvania 


Lewis Carey, M.D., Professor and Chairman, De- 
partment of Diagnostic Radiology, University of 
Western Ontario, London, Ontario, Canada 


Arnold Chait, M.D., Associate Professor of Radiol- 
ogy, Hospital of the University of Pennsylvania, 
Philadelphia, Pennsylvania 


Norman E. Chase, M.D., Professor of Radiology, 
New York University Medical Center, School of 
Medicine; Director of Radiology, Bellevue Hospital, 
New York, New York 


Gerald D. Dodd, M.D., Professor and Chairman, De- 
partment of Radiology, M. D. Anderson Hospital, 
Houston, Texas 


J. S. Dunbar, M.D., Professor and Head, Depart- 
ment of Radiology, University of British Columbia, 
Vancouver, B. C., Canada 


S. Boyd Eaton, Jr., M.D., Assistant Professor of 
Radiology, Harvard Medical School and Massachu- 
setts General Hospital, Boston, Massachusetts 


Lewis E. Etter, M.D., Professor of Radiology, West- 
ern Psychiatric Institute and Falk Clinic, Presby- 
terian-University Hospital, School of Medicine, Uni- 
versity of Pittsburgh, Pittsburgh, Pennsylvania 


Benjamin Felson, M.D., Professor of Radiology, 
University of Cincinnati College of Medicine, Cin- 
cinnati, Ohio 


Joseph T. Ferrucci, Jr., M.D., Assistant Professor of 
Radiology, Harvard Medical School and Massachu- 
setts General Hospital, Boston, Massachusetts 


Robert G. Fraser, M.D., Professor and Chairman, 
Department of Radiology, McGill Medical School, 
Royal Victoria Hospital, Montreal, P. Q., Canada 


John A. Gehweiler, M.D., Associate Professor of 
Radiology, Duke University Medical Center, Dur- 
ham, North Carolina 


Lionel D. Ginsburg, M.D., Assistant Clinical Profes- 
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sor, Department of Radiology, University of Cali- 
fornia; Director, Department of Radiology and 
Nuclear Medicine, Los Altos Hospital, Long Beach, 


California 


C. Benjamin Graham, M.D., Associate Professor and 
Director of Pediatric Radiology, University of Wash- 
ington Hospital; Associate Director of Radiology, 
Children’s Orthopedic Hospital and Medical Center, 
Seattle, Washington 


Derek C. Harwood-Nash, M.B., Ch.B., F.R.C.P.(C), 
Assistant Professor of Radiology, Paediatric Neuro- 
radiologist, The Hospital for Sick Children, Toronto, 
Ontario, Canada 


Lloyd E. Hawes, M.D., Professor of Radiology, 
Georgetown University School of Medicine, Wash- 
ington, D. C. 


E. Robert Heitzman, M.D., Professor, Department 
of Radiology; Director, Division of Diagnostic Radi- 
ology, State University of New York, Upstate Medi- 
cal Center, Syracuse, New York 


Douglas Hunter, M.D., Fellow in Radiology, Uni- 
versity;of Cincinnati, College of Medicine, Cincin- 
nati, Ohio 


Harold G. Jacobson, M.D., Professor and Chairman, 
Department of Radiology, Albert Einstein College of 
Medicine (MHMC); Radiologist-in-Chief, Monte- 
fiore Hospital and Medical Center, Bronx, New York 


A. Everette James, Jr., M.D., Associate Professor of 
Radiology, Director, Radiologic Research, The 
Johns Hopkins Hospital, Baltimore, Maryland 


Jeremy Kaye, M.D., Assistant Professor of Radiol- 
ogy, Cornell University Medical School; Associate 
Attending Radiologist, Hospital for Special Surgery, 
New York, New York 


James G. Kereiakes, Ph.D., Radioisotope Labora- 
tory, Cincinnati General Hospital, Cincinnati, Ohio 


Donald L. King, M.D., Associate Professor, College 
of Physicians and Surgeons, Columbia University; 
Associate Attending Radiologist, Columbia-Pres- 
byterian Hospital, New York, New York 


Irwin I. Kricheff, M.D., Professor of Radiology, New 
York University Medical Center, School of Medi- 
cine; Director of Neuroradiology, New York Univer- 
sity Medical Center, Bellevue Hospital, New York, 
New York 


Jack S. Krohmer, Ph.D., Radiology Associates of 
Erie, Erie, Pennsylvania 
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Anthony F. Lalli, M.D., Chief, Clinical Radiology, 
Cleveland Clinic, Cleveland, Ohio 


Larry G. Lambrecht, R. T., Technical Director and 
Lecturer, Department of Radiology, Medical College 
of Wisconsin, Milwaukee, Wisconsin 


John W. Lane, M.D., Chief, Department of Radiol- 
ogy, Baptist Medical Center; Clinical Associate Pro- 
fessor of Radiology, University of Arkansas Medical 
Center, Little Rock, Arkansas 


J. V. Littleton, M.D., Chief, Section of Radiology, 
Robert Packer Hospital and Guthrie Clinic, Ltd., 
Department of Radiology, Sayre, Pennsylvania 


A. S. Macmillan, Jr., M.D., Assistant Clinical Pro- 
fessor in Radiology, Harvard Medical School; Radi- 
ologist, Massachusetts Eye and Ear Infirmary; Radi- 
ologist to the Harvard Medical and Surgical Services, 
Boston City Hospital, Boston, Massachusetts 


Richard H. Marshak, M.D., Clinical. Professor. of 
Radiology, Mount Sinai School of Medicine, New 
York, New York 


John E. Martin, M.D., Houston, Texas 


Robert W. McConnell, M.D., Director, Department 
of Nuclear Medicine, St. Paul Hospital; Clinical Pro- 
fessor of Radiology, University of Texas, South- 
western Medical School, Dallas, Texas 


Thomas F. Meaney, M.D., Chairman, Division of 
Radiology, Cleveland Clinic, Cleveland, Ohio 


Robert A. Nebesar, M.D., Director, Department of 
Nuclear Medicine, Cardinal Cushing General Hospi- 
tal, Brockton, Massachusetts; Clinical Associate in 
Radiology, Massachusetts General Hospital, Boston, 
Massachusetts 


James J. Pollard, M.D., Clinical Instructor in Radi- 
ology, Harvard Medical School; Clinical Associate in 
Radiology, Massachusetts General Hospital, Boston, 
Massachusetts 


Guy D. Potter, M.D., Professor, Department of 
Radiology, College of Physicians and Surgeons, Co- 
lumbia University and the Columbia-Presbyterian 
Medical Center, New York, New York 


D. Gordon Potts, M.D., Professor of Radiology, The 
New York Hospital-Cornell University Medical 
Center, New York, New York 


Maurice M. Reeder, M.D., LTC, MC, Chief, De- 
partment of Radiology, Walter Reed Army Medical 
Center, Washington, D. C. 
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Reed P. Race, M.D., Associate Professor of Radiol- 
North Carolina 


Gerhart 5. Schwarz, M.D., Associate Professor of 
Radiology, New York Eye and Ear Infirmary, New 
York, New York 


Wilham E. Seaman, M.D., Professor and Chairman, 
Department of Radiology, Presbyterian Hospital, 
Columbia Medical Center, New York, New York 


Wade Sheford, M.D., Professor of Radiology, Grady 
Hospital, Emory University School of Medicine, 
Atlanta, Georgia 





Stanley S. Siegelman, M.D., Professor of Radiology, 
Johns Hopkins University School of Medicine; 
Director of Diagnostic Radiology, Johns Hopkins 
Hospital, Baltimore, Maryland 

Edward E. Singleton, M.D., Directory of Radiology, 
St. Luke’ Episcopal Hospital, Texas Heart Insti- 
tute; Clinical Associate Professor of Radiology, Bay- 
lor Univezsity College of Medicine, Houston, Texas 






Robert Syber, M.D., Professor of Radiology, Grady 
Hospital, Emory University School of Medicine, 
Atlanta, Georgia 


Elias G. Theros, M.D., The American Registry of 
Pathology, Armed Forces Institute of Pathology, 
Registry of Radiologic Pathology; Chief and Regis- 
trar, Registry of Radiologic Pathology, The Amer- 
ican Registry of Pathology, Armed Forces Institute 
of Patholezy, Washington, D. C. 


Vernon A. Vix, M.D., Professor of Radiology, Van- 
derbilt Un:versity, Nashville, Tennessee 





E. W. Webster, Ph.D., Department of Radiology, 
Harvard Medical School, Massachusetts General 
Hospital, Boston, Massachusetts 


Joseph P. Whalen, M.D., Professor, Department of 
Radiology, The New York Hospital-Cornell Medical 
Center, New York, New York 


Robert 1. White, Jr, M.D., Assistant Professor of 
Radiology, Director, Cardiovascular Diagnostic Lab- 
oratory, Tae Johns Hopkins Hospital, Baltimore, 
Maryland 


Marvin M. D, Williams, Ph.D., Emeritus Consul- 
tant, Maye Clinic, Emeritus Professor, University 
of Minnescta, Rochester, Minnesota 


Fred Winskerg, M.D., Director of Diagnostic Ultra- 
sound, The Montreal General Hospital, Montreal, 
P. Q., Canada 
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Bernard S. Wolf, M.D., Professor and Chairman, 
Department of Radiology, Mount Sinai School of 


Medicine, New York, New York 


John N. Wolfe, M.D., Chief, Department of Radiol- 
ogy, Hutzel Hospital, Detroit, Michigan 


DESCRIPTION OF COURSES 


COURSE ror 
Monday 
JOHN N. WOLFE, M.D. 
Detroit, Michigan 
Xeroradiography 


The course is designed to present a basic under- 
standing of xeroradiography and present the author's 
opinions of its utilization in medicine. 

The major divisions will be as follows: 

1. Xeroradiographic process 

2. Explanation of various steps in the production 

of an xeroradiograph 

3. Utilization in mammography 

a. Technique 
b. Problems 
c. Results 

4. General xeroradiography 

à. Áreas of application 

b. Problems 

c. Results 
. Shortcomings, 


COURSE r02 


un 


Monday 


LIONEL D. GINSBURG, M.D. 
Long Beach, California 


Radiologic Diagnosis of Diseases in the Hand: 
Fundamental Features 


Many lesions arising in the soft tissues, bones and 
joints of the hand, as well as diseases involving the 
hand as a part of a diffuse process, can be diagnosed 
by a posteroanterior roentgenogram of the hand. 

Using case material accumulated over a 12 year 
period, the fundamental radiologie signs of many 
common and rare conditions will be reviewed. Con- 
genital, inflammatory, neoplastic, metabolic and de- 
generative diseases will be discussed. 

If time permits, those in attendance will be given 
the opportunity to participate in a quiz session, 


COURSE 103 
Monday 


J. T. LITTLETON, M.D. 
Sayre, Pennsylvania 
Some Newer Concepts of Tomography 


This course will be divided into 3 general subject 
headings as follows: (1) physical requirements for 
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optimal image formation in tomographic systems; 
(2) clinical applications; and (3) a review of current 
tomographic devices. All 3 sections will be illustrated 
with slides. 

‘To effectively use any tomographic system, it is 
important that the radiologist have a basic under- 
standing of the physical requirements for optimal 
image formation. This portion of the material will be 
presented in a visual manner as nearly as possible; 
it furthers attempts to identify the limitations of 
image quality in linear tomographic systems. 

The clinical material covers a broad spectrum of 
the clinical applications of pluridirectional tomog- 
raphy based on 12 years experience from approxi- 
mately 8,000 cases. 

The final section includes: a brief review of the 
physical characteristics of modern tomographic de- 
vices; some test material from the author’s experience 
with various devices; and a suggested method by 
which the radiologist can examine the effectiveness 
and performance quality of his own chosen unit. 


COURSE 104 
Monday 


ROBERT A. NEBESAR, M.D. 
Boston, Massachusetts 


JAMES J. POLLARD, M.D. 
Boston, Massachusetts 


Radiology of the Liver, Spleen and Portal 
Venous System 


"The radiologist can now often accurately diagnose 
pathology of the liver and spleen by appropriate use 
of selective celiac and superior mesenteric angiogra- 
phy, radionuclide scanning, and ultrasonic scanning. 
In some of the various neoplastic, metabolic, infec- 
tious, parasitic, and traumatic disease states affecting 
these organs, there are often reasons to use only 1 of 
these modalities, while in others 2 or 3 modalities 
may be complementary. 

A logical, selective approach to the diagnosis of 
hepatic and splenic pathology utilizing angiography 
and radionuclide and ultrasonic scanning will be 
presented in this course. The anatomy pertinent to 
the proper performance and interpretation of hepatic, 
splenic, and portal venous angiography will be re- 
viewed. The evaluation of the portal venous system 
by angiography of the celiac and superior mesenteric 
arteries, both before and after surgical creation of 
portacaval and splenorenal shunts, will be illustrated 
in depth. 

If time permits, the role of angiography in the 
diagnosis of mesenteric, gastric, and intestinal le- 
sions, particularly in gastrointestinal bleeding, will 
also be discussed. 

This course complements the course of Drs. Joseph 
T. Ferrucci, Jr., and S. Boyd Eaton, Jr. (Course 502). 
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COURSE 105 
Monday 


D. GORDON POTTS, M.D. 
New York, New York 


Pneumoencephalography 


Modern indications for air studies 

Review of anatomy 

Technique for the investigation of the following 
lesions: 

Obstructions to the cerebrospinal fluid pathways 

Small posterior fossa masses 

Deep and intraventricular masses 

‘Tumors of the corpus callosum 

Suprasellar masses 

Atrophic lesions (cerebral and cerebellar} 

Cavities and spaces communicating with the ven- 

tricles and cisterns. 

The air manipulations, filming techniques and 
diagnostic problems related to these lesions will be 
discussed. 


COURSE 106 
Monday 


VERNON A. VIX, M.D. 
Nashville, Tennessee 


The Pleura in Radiology 


Radiologic abnormalities, both functional and 
anatomic, are commonly seen when changes in the 
pleura occur. These changes may be either primary or 
secondary to other disease. This pleural participation 
in disease may present as an easily recognized pattern 
or may modify the appearance of an underlying dis- 
order. 

This course will discuss some of the physiology of 
the pleura as well as present correlated clinical radi- 
ographic material in which the recognition of pleural 
pathology may in itself be diagnostic, aid in diag- 
nosis, or determine the clinical approach to the 
patient. 


COURSE 107 
Monday 


E. W. WEBSTER, Ph.D. 
Boston, Massachusetts 


Preparing for an Examination in the Physics of 
Diagnostic Radiology 


Itis only within the last few years that the Amer- 
ican Board of Radiology has examined diagnostic 
radiologists in physics. In this course the scope and 
level of the examination will be reviewed. 

The syllabus covered by the examination includes: 
production of x rays; x-ray generators and other 
apparatus; absorption of x rays; x-ray measurements; 
recording systems; fluoroscopy and image intensi- 
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fers; visual physiology and perception; television 
systems; «ineradiography; factors affecting. image 
quality; contrast. materials; tomography; patient 

dose; and radiation safety. 
Vhe course will be organized around typical but 
fictitious cuestions, some of the misunderstandings 
ist, and areas which are relatively new and 


which exi: 
in which questions may be asked. 








COURSE 108 
Monday 


LLOYD E. HAWES, M.D. 
Washington, D. C. 


The 2c Significant X-Ray Signs of Pulmonary 
Disease 


Only 26 x-ray signs constitute the basis for 70 per 
cent of all chest diagnoses. Each sign will be described 
in detail. 

The sigas range from small localized changes, such 
as metallic nodules, to widely distributed patterns. 
The latter include: alveolar air obliteration; exag- 
gerated nermal pulmonary reticulum; bronchial wall 
change; picural changes; obliteration of normal archi- 
tecture; intrusion of neoplasia; etc. 

Using these signs, many cases, both common and 
rare, will be demonstrated and the value of these 
signs in diferential diagnosis will be emphasized. 











COURSE 109 
and 
COURSE arr 


Monday aad Tuesday 


DONALD L. KING, M.D. 
New York, New York 


COURSE 109 
Abdominal and Pelvic Ultrasonography—Part I 


COURSE 211 


Abdomimal and Pelvic Ultrasonography—Part 
il 


The objective of this course will be to review the 
physical ax technical principles of ultrasonic imag- 
ing and toseresent examples of current clinical appli- 
cations. 

Emphasis will be placed upon procedure, pitfalls 
and limitations of routine applications, such as pla- 
cental locai:zation, fetal cephalometry and the "large 
for dates" patient. Differentiation of various types of 
adnexal messes will be reviewed. The use of ultra- 
sonography for evaluation of renal masses will be 
discussed with illustration of various gross pathologic 
patterns. The visualization of upper abdominal or- 
gans and masses will be presented. Real-time and 
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stop-action imaging of the heart will also be discussed 
and illustrated. 





COURSE 201 
and 
COURSE 301 


Tuesday and Wednesday 


JOHN N. WOLFE, M.D. 
Detroit, Michigan 


Mammography, Part I and II 


A general outline of all facets of mammography 
will be presented. In addition, considerable time will 
be spent on problem areas, such as the differential 
diagnosis of various types of calcifications, and the 
approach to the case with a solitary breast mass. 

A portion of the time will be spent presenting vari- 
ous aspects of mammography, such as molybdenum 
anode systems and different types of film and film- 
screen mammograms. 

The pertinent points will be as follows (not neces- 
sarily in the order of presentation): 


Technique of examination and reporting 
2. Normal breast 
3. Benign conditions 
4. Malignant diseases 
5. Unusual conditions of the breast 
6. Calcifications in the breast 
7. Differential diagnosis of breast calcifications 
8. Differential diagnosis of breast masses 
9. Results of mammography. 


Xeroradiographs and film mammograms will be 
utilized in the presentation. 


COURSE 202 
Tuesday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


Small Bowel 


1. Immunoglobulin disorders of the small bowel 
2. Lymphosarcoma 
3. Retractile mesenteritis, and other related le. 
sions 
4. Exotic malabsorption disorders 
5: Henoch’s purpura 
» If time permits, as many tumors of the small 
bowel will be discussed as possible. 
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COURSE 203 
and 
COURSE 303 


Tuesday and Wednesday 


R. W. McCONNELL, 
Dallas, Texas 


JOHN W. LANE, M.D. 
Little Rock, Arkansas 


Nuclear Radiology 


M.D. 


This 2 day course is designed to orient the general 
radiologist in the field of Nuclear Rad liology. It will 
serve both as an introduction to those who wish to 
enter the field, as well as a refresher for those already 
performing these studies in their radiologic practice. 

Course 203 will review: (1) cerebral circulation, 
brain scans, an cisternography; (2) thyroid func- 
tion and scans; (3) pulmonary perfusion and ventila- 
tion studies; G) cardiac blood pool and mediastinal 
scans. 


Course 303 will review: (1) liver function and 
scans, spleen scans, and pancreas scans; (2) bone, 
bone marrow, and joint scans; (3) renal function and 
scans, and placental localization studies; (4) new and 
investigational procedures; (5) economics. 

During each system’s review the following subjects 
will be discussed: (1) preparation of the patient; (2) 
radioph harmaceuticals, including radiation protection 
and hazards; (3) instrumentation and techniques of 
performance of the procedure; (4) normal id ab- 
normal scans, and other data, including correlation 
with other diagnostic studies. 

"The sessions are so constructed that they are not 
mutually dependent. Therefore, those who wish may 
attend either one separately. 


COURSE 204 
Tuesday 


DAVID H. BAKER, M.D. 
New York, New York 


WALTER E. BERDON 
New York, New York 


Gastrointestinal Radiology in Infants and Chil- 
dren Excluding Newborn Intestinal Obstruc- 
tion 

A practical approach will be offered in the radio- 
graphic examination of infants and children. The 
logical choice of plain film roentgenograms, the vari- 
ous approaches to upper gastrointestinal study (tube 
vs. bottle) as well as a method for barium enema ex- 
amination will be covered. 

Numerous entities will be reviewed including in- 
flammatory diseases (appendicitis, ileitis, colitis) 
as well as gastrointestinal bleeding (intussusception, 

ulcer disease) with considerable attention paid to 
indications and contraindications to reduction of 
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intussusception. Gastrointestinal findings in neo- 
plastic and immunologic disease states will be covered. 


COURSE 205 
Tuesday 


NORMAN E. CHASE, M.D. 
New York, New York 


IRWIN I. KRICHEFF, M.D. 
New York, New York 


The Angiographic Diagnosis of Intracranial 
Mass Lesions 


This course will include a logical approach to the 
study and differential diagnosis of supratentorial 
intracranial mass lesions with an analysis of localiza- 
tion by shift, vascular displacements and physiologic 
changes. 

The techniques of angiography and supplemental 
studies will also be included. 


COURSE 206 
Tuesday 


DEREK C. HARWOOD-NASH, M.B., Ch.B. 
Toronto, Ontario, Canada 


Special Neuroradiologic Procedures in Infants 
and Children 


Interest and expertise in special neuroradiologic 
procedures in infants and children are rapidly in- 
creasing. It is necessary to outline a basic approach 
to performance of these procedures which may be 
then used and modified according to the circum- 
stances wherein they are practiced. 

This course would outline in detail the radio- 
graphic equipment, the specific surgical techniques, 
the fixation and manipulations of the children, and 
the radiographic imaging necessary for these pro- 
cedures. Furthermore, the indications for such pro- 
cedures, the delicate detail of the normal anatomy so 
obtained, and the risks and complications will be 
clearly outlined. 

Angiography accounts for £o per cent of the special 
procedures, air-pneumoencephalography—25 per 
cent, ventriculography (air or positive contrast) 15 
per cent, and myelography--10 per cent. 

A brief discussion will also be included concerning 
the pharmacologic control of cerebral vasculature 
and magnification during the angiography, and the 
development of new fixation devices for the per- 
formance of pneumoencephalography and ventricu- 
lography in small infants. 
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COURSE 207 
Tuesday 


JaMES G. KEREIAKES, Ph.D. 
Cincinnati, Ohio 


Physics 5f Radiation Therapy 


The course will cover the following topics: physical 
aspects of celetherapy gamma rays, high energy x 
rays, electron beams, and pi mesons; radiation in- 
tensity, exposure and dose; radiation fields within 
patient &l«imetric considerations and clinical appli- 
cations) tx include inhomogeneities, oblique inci- 
dence, anc compensating and wedge filters; arc and 
rotation tscrapy; brachytherapy radiation sources. 


COURSE 208 
Tuesday 


WILLIAM B. SEAMAN, M.D. 
New York, New York 


Unusta Manifestations of Colonic Disease 


Less common manifestations of diverticular disease 
including stramesenteric abscess, giant air cysts, 
paracolic ac vesicocolic fistula and massive hemor- 
rhage wil be discussed. 

Uncor:neen entities include: colitis cystica pro- 
funda; pneumatosis and neuromatosis; colonic var- 
ices; and aczeriovenous malformations, 

Atypicabmanifestation of common and uncommon 
infammateey disease including schistosomiasis, 
pseudomer branous colitis, amebiasis and granu- 
lomatous citis will also be presented if time permits. 


COURSE 209 
Tuesday 


EDWARD B. SINGLETON, M.D. 
Houston, Texas 


Pediatri- Pulmonary Abnormalities 


The cousse will primarily consider causes of re- 
spiratory destress in the newborn and young infant. 

The follozing conditions will be discussed: 

Primary &uilmonary diseases producing respiratory 
distress in f newborn and young infant 

Transien: tachypnea of the newborn (wet lung 

syndrome) 

Respiratery distress syndrome 

Aspiration syndrome 

Pulmona:* hemorrhage 

Intrauter ae infectious pneumonia 

Aspiratioy pneumonitis 

Wilson- V ckity syndrome 

Bronchopadmonary dysplasia 

Pulmonary lymphangiectasia 

Pulmonary agenesis 

Surgical we mechanical abnormalities producing re- 
Spiratory disvess in the newborn and young infant 
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Obstruction of upper air passages 
Esophageal atresia and tracheoesophageal fistula 
Bronchopulmonary foregut malformations 
Pulmonary sequestrations 
Pneumomediastinum and pneumothorax 
Congenital lobar emphysema 

Congenital cystic adenomatoid malformation 
Phrenic nerve paralysis and eventration 
Diaphragmatic hernia 

Accessory diaphragm 

Vascular ring 

Chylothorax 

Congenital deformities of the thorax. 


If time permits, some of the common and rare pul- 
monary infections encountered in the yeung infant 
will be included. 


COURSE 210 
Tuesday 


BERNARD S. WOLF, M.D. 
New York, New York 


Esophagogastric Region—Functional Changes 
Correlated with Roentgen Features 


‘The existence of a “lower esophageal sphincteric 
mechanism” primarily designed to prevent reflux of 
gastric contents into the esophagus is generally ac- 
cepted, but its exact nature normally and in disease 
states remains controversial. Even more controver- 
sial is the interpretation of those roentgen features 
which are of clinical significance in disturbances of 
the antireflux mechanism. For many vears, great 
emphasis has been placed on the demonstration of a 
sliding hernia as the source of a patient's symptoms. 
There has, however, been poor correlation between 
the existence of an obvious hiatal hernia and symp- 
toms. There has also been unsatisfactory correlation 
between the demonstration of reflux and the exis- 
tence of symptoms. More recently a primary syn- 
drome, unrelated to hiatal herniation, of incompetence 
of the antireflux mechanism has been popularized. 
In this condition it is claimed that the demonstration 
of a hiatal hernia is purely incidental. Significance 
of the roentgen study would depend simply on the 
demonstration of the presence or absence of reflux. 
Because radiologic methods of demonstrating reflux 
have been unreliable, other techniques for demon- 
stration of reflux have been devised. Much of this 
confusion will not resolve until there 1s agreement on 
the definition of a sliding hiatal hernia. The usual 
definition, “Stomach Above the Hiatus,” is clearly 
unsatisfactory because there is no generally accepted 
landmark for the esophagogastric Junction. 

Of great importance is the possibility of the exis- 
tence of a sliding hernia without such obvious dis- 
placement. Can such a hernia be identified radiologi- 
cally? The speaker believes that this can be done in 


American Roentgen Ray Society 


Jery, 1973 


certain instances, where there is a wide patulous 
channel between the esophagus above and the hiatus 
and stomach below. Of great importance js the fact 
that these patients may have the most severe symp- 
toms of heartburn and the greatest compromise of 
the normal antireflux mechanism. The patients who 
do not show such a patulous channel may not be 
recognizable radiologically, but fortunately their 
symptoms are likely to be minimal or absent. There- 
fore, the pertinent roentgen findings should be con- 
sidered carefully in selecting patients for operative 
intervention. 

Other well-known functional abnormalities of the 
esophagus such as achalasia, scleroderma, diffuse 
spasm of the esophagus, functional “A” rings and 
presbyesophagus also manifest changes in the esopha- 
gogastric region susceptible to roentgen analvsis. Àn 
effort will be made to demonstrate and interpret such 
changes. 





COURSE 212 
Tuesday 


GERHART S. SCHWARZ, M.D. 
New York, New York 


Pseudo-Lesions and Pseudo-Normalities of 
the Paranasal Sinuses 


‘The most common mistake in interpreting roent- 
genograms of the paranasal sinuses will be illustrated. 
Among them will be: false absence of sinuses (re- 
appearance at a later date); polyps that turn out to 
be cysts; fluid levels that are not; false fractures that 
are normal anatomic structures; undeveloped sinuses 
which stimulate information for tumor, etc. 

‘The 4 sinus groups will be discussed separately. 


COURSE 213 
Tuesday 


ROBERT G. FRASER, M.D. 
Montreal, P.Q., Canada 


Immunologic Diseases of the Thorax, with 
Emphasis on Their Roentgenographic Mani- 
festations 


Although anaphylaxis and allergy were recognized 
around the turn of the century, it has only been 
within the last few years that some order appears to 
be developing out of the chaos of immunologic dis- 
eases. In 1968, Coombs and Gell recognized and 
defined 4 types of immunologic response, each of 
which is associated with specific morphologic and 
roentgenologic manifestations within the thorax. 

This course will be devoted to a consideration of 
these 4 types of immunologic reaction, their mech- 
anisms, and the diseases with which each is associ- 
ated. 

‘The following is a list of the pulmonary diseases to 
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be discussed, together with the type of immune reac- 
tion responsible: 

Extrinsic asthma 

Goodpasture's syndrome 

Idiopathic pulmonary hemorrhage 
Allergic. bronchopulmonary aspergillosis 


Type f. 
Type H, 


Type HE. 


(A.P.A.) 
Extrinsic allergic alveolitis 
Pulmonary vasculitis: systemic lupus 


erythematosus, polyarteritis nodosa, Weg- 
ener's granulomatosis, drug reactions 
Fibrosing alveolitis 

Rheumatoid lung disease 

Siógren's syndrome 

This type probably occurs during the 
course of all pulmonary infections. 


Type IV. 


COURSE 302 
Wednesday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


Stomach and Duodenum 


1. Correlation of radiographic and pathologic ma- 
terial 

Lymphosarcoma 

3. Other submucosal lesions of the stomach 

4. The narrowed stomach and the enlarged stom- 
ach 

Duodenal lesions, such as lymphosarcoma and 
metastatic disease. 


be 


tx 


'The author's personal philosophy of the treatment 
of gastric lesions will also be included. 


COURSE 304 
Wednesday 


A. S. MACMILLAN, JR., M.D. 
Wayland, Massachusetts 


Sinuses, Orbits and Remaining Aspects of the 
Facial Area 


This is an introductory, but detailed, course based 
on original work aimed at describing an all inclusive 
study of the facial area and the anterior half of the 
base of the skull. Conventional table-top technique 
will be stressed. 

Emphasis is placed on the § standard views of the 
sinuses plus those of the optic foramina. These are: 
the prone 27° Caldwell; erect and prone Waters; 
prone base; erect lateral views; and the hilateral 
optic foramen projections. A few related projections 
and anteroposterior and lateral tomography are next 
in order of frequency and complete most examina- 
tions. 

‘The sinuses, orbits, nasopharynx and base will be 
discussed as a group. The commonest findings are: 
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no disease; fracture; infection; and tumor, in that 
order of frequency. 


i. Conventional equipment is readily used to per- 
torm necessary routine dental roentgenography 
2. The nasal bones are a separate entity 
3. intraocular foreign body suspects require a 
modified specific stud v, occasionally employing 
altrasound 
4. Orbital tumor diagnosis now depends heavily 
on ultrasound. For deep seated lesions involv- 
mg the orbital apex, ophthalmic (carotid) angi- 
agraphy and pneumoencephalography are espe- 
cially valuable. Radioisotope studies may be 
ascful. It is anticipated that the new photon 
desection. techniques will prove valuable here 
as well 
© Phe lacrimal system is nicely studied by fluoro- 
scepically controlled spot roentgenograms, us- 
mg a special sialographic catheter. Isotope 
stedies are used on occasion; they are simple 
are] physiologic 
6. The salivary glands are best studied by plain 
sceut roentgenograms and the above noted 
Suoroscopic-catheter method 
7. The mandible is studied by appropriate roent- 
geaograms including temporomandibular jomt 
views and various forms of tomography 
. The author has no experience with thermeg- 
raphy, but feels that it may have differential 
dizgnostic significance in certain cases of facial 
pan 
9. ¥dopharyngeal insufficiency is readily demen- 
stated using fluoroscopic monitoring after ini- 
tial scout roentgenograph y. 
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COURSE 305 
Wedaesday 


E. ROBERT HEITZMAN, M.D. 
Syracuse, New York 


Recognition of Pulmonary Disease Patterns 


The radiographic analysis of diffuse pulmonary 
disease, based on the attempt to categorize the 
processes as residing in the air space or in the inter- 
stitium, is controversial. 











"This course will attempt to provide a firm patho- 
logic basis for each of the roentgen signs thought to 


be important in categorizing diffuse pulmonary dis- 
ease. The rather significant limitations of the pattern 
recognition approach will be emphasized and demon- 
strated by correlated pathologic examples. 


od 
€ 


COURSE 306 
Wednesday 


HAROLD G. JACOBSON, M.D. 
Bronx, New York 


STANLEY S. SIEGELMAN, M.D. 
Baltimore, Maryland 


Some Interesting and Unusual Aspects of 
Skeletal Trauma 


Skeletal trauma to both children and adults con- 
stitutes an extremely important area of diagnostic 
radiology, often insufficiently considered and empha- 
sized in the radiologic practice. Such specific frac- 
tures and dislocations as Colles’ fracture, carpal 
scaphoid fracture, bimalleolar ankle fractures, sub- 
coracoid humeral head dislocation, etc. are frequently 
encountered and generally offer the radiologist little 
difficulty. Of interest (and importance) are the more 
unusual manifestations of skeletal trauma including: 
(1) less commonly observed fractures and disloca- 
tions; (2) unusual sequelae of skeletal trauma; and 
(3) interesting soft tissue abnormalities associated 
with trauma. 

The first category includes such entities as Mon- 
teggia’s fracture, Galeazzi's fracture, perilunate dis- 
location, unusual injuries of the spine and stress frac- 
tures at unusual sites and with interesting causes. 

The second group includes post-traumatic cyst, 
implantation dermoid, "driller's" disease, thermal 
injury effects and interesting manifestations of post- 
traumatic necrosis of bone. 

Unusual soft tissue calcifications constitute the 
third category. 

The relevant mechanism of individual injuries will 
be considered and the pathologic-radiologic correla- 
tions of the sequelae of skeletal trauma will be 
stressed. 





COURSE 307 


Wednesday 


C. BENJAMIN GRAHAM, M.D. 
Seattle, Washington 


Persistent Myths which Confuse and Com- 
plicate Children’s Radiology 


Many misconceptions exposed here are long- 
standing and well entrenched in medical lore. The 
corresponding truths are almost equally old, but 
unfortunately they remain generally poorly known 
or understood. Healthy and sick children alike will 
profit if their radiologists recognize that: 


1. Skeletal maturation assessment and growth 
potential prediction are rather imprecise and 
greatly overutilized. 
The normal bone age range is surprisingly 
wide, even encompassing most short boys and 
tall girls. 


m 
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Periosteal new bone, metaphyseal bands and 

beaks, and irregular or fragmented ossifica- 

tion centers are predominantly normal devel- 
opmental phenomena. 

4. The only radiographic sign in the newborn of 
so-called congenitally dislocated hip is actual 
subluxation. 

š. Lumbosacral spina bifida occulta is very 
common and represents no more than an 
anatomic variation. 

6. Vertebral beaking is a greatly misunderstood 
deformity associated with certain disorders, 
coming in a confusing but meaningful array 
of sizes and shapes. 

7. Wormian bones and J-shaped sella turcica are 
to be expected in the infant skull and persist 
longer in immature individuals. 

8. Normal newborn kidneys are strikingly 
large and usually function relatively poorly. 

9. The infant urinary tract requires, and its sys- 
tems allow, significantly higher urographic 
doses for optimum demonstration, 

10. Developmental abnormalities of bladder out- 
let and posterior urethra, excluding valves in 
males, are virtually nonexistent. 

1r. Diaphragm level alone is a most inexact 
method for evaluating degree of inspiration or 
aortic catheter position. 

12. The normal thymus may be huge, interfering 
with cardiac evaluation and masquerading as 
mediastinal disease in later childhood. 

13. Neonatal atelectasis, aspiration, and pneu- 

monia remain much overdiagnosed, while 

widespread misunderstandings regarding the 
more prevalent newborn respiratory problems 
continue. 


Ttis hoped that, as "truths" prevail over “myths,” 
there will be time for spirited discussion. 


COURSE 308 
Wednesday 


KLAUS M. BRON, M.D. 
Pittsburgh, Pennsylvania 


Pediatric Angiography in Abdominal and Ex- 
tremity Lesions 


In pediatric radiology, angiography of abdominal 
and extremity lesions is a relatively recent addition 
in the evaluation and management of these problems. 
In the past, surgical exploration was the traditional 
“next step” after the initial conventional roentgeno- 
logic studies. But now, the preoperative diagnostic 
information generated by angiography is eagerly 
sought by astute clinicians to guide them in the best 
clinical management. 

The purpose of this course is to review our experi- 
ence with angiography in over 200 children, ranging 
in age from newborn to 16 years. The specific factors 
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to be discussed are: pre-angiographic clinical evalua- 
tion and indications; types of premedication; per- 
cutaneous catheterization; angiographic findings and 
pathologic correlation; potential complications; and 
the value of the information derived for the patients’ 
management. The discussion of technique will in- 
clude: modifications of the percutaneous approach 
for children; catheter types, sizes and shapes; 
radiopaque contrast media, type and amount 
utilized; and injection rates. 

The clinical indications for angiography will in- 
clude lesions of the kidney, adrenal gland, liver, 
spleen, aorta, retroperitoneum, and extremities. The 
types of lesions will encompass benign and malignant 
masses, congenital malformations, vascular and 
parenchymal causes of renal hypertension, inflamma- 
tory processes, acute and chronic changes in trauma, 
acute gastrointestinal hemorrhage, and the complica- 
tions of portal hvpertension. 

Specific typical examples and variations of each 
of these different types of lesions, their angiographic 
features in various organs, and their differential 
diagnosis will be presented. 


COURSE 309 
Wednesday 


JOHN A. GEHWEILER, M.D. 
Durham, North Carolina 


Traumatic Lesions of the Cervical Spine 


Many radiologists and surgeons feel fallible when 
confronted with patients having sustained traumatic 
injuries of the cervical spine. Thus, the emphasis in 
this instructional course will be to simplify the prob- 
lem and to provide the practicing radiologist with the 
practical points that he may use daily to diagnose the 
various injuries of the cervical spine. In order to 
accomplish this goal, the following topics will be 
discussed: 

1. Roentgen techniques used to examine 
a. the severely injured patient 
b. patients with chronic symptoms having a 

“normal routine” radiologic examination. 

A review of the normal anatomy of the cervical 
spine with special emphasis on rarely used 
radiographic projections; this is a fundamental 
prerequisite for the accurate interpretation of 
injuries. 

An analysis of the mechanisms of injury to the 
spine and the resulting roentgen patterns. The 
atlas and axis will be considered separately 
from the remainder of the cervical vertebrae. 


m 


IM 
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COURSE 310 
Wednescay 


LARRY G. LAMBRECHT, R.T. 
Milwaukee, Wisconsin 


Radiciogy Management: Methods, Applica- 
tiers, and Group Discussion 

Radiowexists are recognizing the importance of 

practicng management principles. Many depart. 

ments grown into multimillion dollar operations 

that repare administrative expertise for successful 

managerent. 

This course will discuss specific management func- 
tions aid how they can be used to increase adminis- 
trative chectiveness, followed by an open discussior 
of deparraental problems. 

The fob owing will be presented: 

1. Marzgement by objectives: a. writing and com- 
masecating objectives; b. measurement of per- 
formance vs. objectives 

2. Oxgsmization: a. preparation of organizational 

chars; b. lines of authority; c. job descriptions; 
d. manageable spans of control; e. satisfac- 
ti F individual needs 
3. Dekzation: a. why? b. how? c. barriers to over- 
come 

4. Cemmunication 

$. Cen-rol: a. analysis of job performance; b. de- 
termening where major control problems lie 

6. Personnel development: a. performance ap- 

pras; b. discussion of performance with a 

subordinate 
7. Opæ discussion, 




















COURSE 311 
Wednesdsy 


LEWIS CAREY, M.D. 
London, Ontario, Canada 


Conger&tal Heart Disease for the Practicing 
Radi xiogist 


The ecerse consists of an analysis of normal and 
abnorma! eardiovascular silhouettes. 

The significance of alterations in the cardio- 
vascular contour in various congenital cardiac mal- 
formatien: will be expressed in correlative circum- 
stances be angiocardiographic stud v. 








COURSE 312 
Wednesday 


REED P. RICE M.D. 
Durham, North Carolina 


Radielæzic Evaluation of the Acute Abdomen 


This course is designed to illustrate the value of 
plain film roentgenogram in the evaluation of the 
patient wil acute abdominal symptomatology. 

This wa include the value of the abdominal 
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roentgenogram in the specific diagnosis of diseases, 
and will also provide a guide to the contrast examina- 
tion of choice in the evaluation of patients with 
acute abdominal symptoms. 

An aggressive approach to the use of simple con- 
trast examination can result in significantly earlier 
diagnosis and therapy. 


COURSE 313 
Wednesday 


FRED WINSBERG, M.D. 
Montreal, P.Q., Canada 


Ultrasound Cardiography 


The course will present a 16 mm. film on the tech- 
nique and basic principles of echocardiography. 

This will be followed by a discussion of the echo- 
cardiographic indices of: 

1. Ventricular function 

2. Chamber size 

3. Valvular heart disease 

4. Myopathy and ischemic heart disease 

5. Intracardiac tumors 

6. Pericardial disease 

7. Congenital disease. 


COURSE 401 
Thursday 


J. S. DUNBAR, M.D. 
Vancouver, B.C., Canada 


Urinary Tract 


Examination of the urinary tract and diagnosis of 
its disorders will be considered under the following 
headings: 


I. Indications 
II. Preparations 
III. Contrast media 
IV. Causes of renal enlargement 
V. The small kidney 
VI. The urinary tract in the newborn. 


COURSE 402 
Thursday 


LEWIS E. ETTER, M.D. 
Pittsburgh, Pennsylvania 


Examination of Plain Film Roentgenograms of 
the Skull with Some Illustrations of Patho- 
logic Alterations 


'This will be an examination in depth identifying 
many previously confusing lines and shadows based 
upon studies of disarticulated skull components and 
the Spalteholz Transparent Skull. Each bone will be 
studied in several projections with analysis of its 
basic roentgen anatomy. Emphasis will be placed on 
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variations seen in slightly differing positions of indi- 
vidual components in relation to the whole skull. 

To determine the details of the roentgen anatomy 
of the skull, various component bones of dry skulls 
were disarticulated and roentgenograms were made 
of each, first posed separately in various standard 
projections, then placed in the respective skulls sim- 
ilarly oriented for routine roentgenography. In this 
way it has been possible to determine exactly which 
feature each of the cranial bones studied contributes 
to the image of the intact skull. 

Both cranial and facial components will be ex- 
amined with attention to the radiologist’s daily 
needs. After demonstrating the normal roentgen 
anatomic features as outlined above, a few patho- 
logic alterations will be shown. 


COURSE 403 
Thursday 


JACK S. KROHMER, Ph.D. 
Erie, Pennsylvania 


The Physics of Nuclear Medicine 


This course will cover the physical principles as- 
sociated with the use of radionuclides in the field of 
medicine. Included will be properties of radio- 
nuclides, radiation detectors, collimators, pulse 
height analyzers, recording devices and media and 
statistical considerations. 

Attention will be given to American Board of 
Radiology Examination Requirements regarding the 
Physics of Nuclear Medicine. 


COURSE 404 
Thursday 


A. S. MACMILLAN, JR., M.D. 
Wayland, Massachusetts 


The Temporal Bone 


A routine set of roentgenograms has been stan- 
dard in our institution for a number of years: 
occipital, base, lateral (Law), Schüller ("fracture 
view"), and a modified Owens’ (40°-15°). When an 
acoustic nerve tumor or some other, but out of the 
ordinary, situation is suspected, Stenvers' and stereo- 
scopic transorbital petrous apex (TAM) views are 
included. 

For years many radiclogists have placed great 
value on linear tomography. The advent of multi- 
directional tomography has presented a great deal 
more anatomic information. A review of standard 
anatomy texts, and study of multidirectional tomo- 
grams makes it easier to recognize abnormality on 
plain film roentgenograms. 

Pantopaque studies, pneumoencephalography and 
vertebral angiography have given significant addi- 
tional information not only in acoustic nerve tumors, 
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but in other posterior fossa lesions. Carotid and ve- 
nous angiography are especially useful in evaluating 
certain glomus tumors. The use of watery contrast 
medium enhancement of acoustic nerve tumors and 
other lesions by the photon detection method ap- 
pears promising. 


COURSE 4o5 
Thursday 


JOHN E. MARTIN, M.D. 
Houston, Texas 


Mammography 


Breast disease is best understood when gross speci- 
mens and microhistology are correlated with com- 
parative mammographic images. 

The similarities of mammograms and gross speci- 
mens will be demonstrated. 

Concepts of benign and mahgnant diseases of the 
breast will be discussed. 


COURSE 406 
Thursday 


ELIAS G. THEROS, M.D. 
Washington, D. C. 


Reliable Signs in Pulmonary Neoplasia 


The different behavior of the many histologic 
varieties of pulmonary neoplasms causes tissue and 
structural changes in the lungs and bronchi which 
yield characteristic roentgenographic patterns that 
lead to histologic identification. 

‘The study of such patterns in the light of corre- 
lated pathologic specimens will clarifv the patho- 
genesis and sharpen the roentgenologist's apprecia- 
tion of some fundamental mechanisms or roentgen 
signs associated with pulmonary neoplasms. 


COURSE 407 
Thursday 


MAURICE M. REEDER, M.D., LTC, MC 
Washington, D. C. 


BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 


The Gamut Approach to Radiology 


Successful radiologic interpretation begins with a 
detailed analysis of all the parameters of disturbed 
morphology and pathophysiology seen on the 
roentgenogram. 

The radiologist can usuallv fit the visualized ab- 
normalities into a specific pattern of disturbed 
morphology such as honev-comb lung, bull’s-eye 
lesion of the gastrointestinal tract, solitary epiphyseal 
lesion of bone, etc. Each pattern has its own gamut 
or comprehensive list of differential possibilities from 
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which the correct diagnosis can be suggested with the 
aid of pertinent clinical information. 

This ceurse. will emphasize the importance of a 
thorough knowledge of gamuts as an essential ele- 
ment in radiographic analysis, alerting the clinician 
to the various possible etiologies for the specific 
radiographic abnormality found in his patient. 

Twenty representative gamuts covering bone, 
chest am gastrointestinal tract radiology will be 
discussed and distributed to registrants. 





COURSE 408 
Thursday 


THOMAS F. MEANEY, M.D. 
Cleveland, Ohio 


Complications of Percutaneous Femoral Àr- 
terioeraphy : Causes, Prevention, and Treat- 
men? 


Demands for diagnostic benefits from angiography 
employing the percutaneous femoral technique are 
constantls increasing throughout the nation. The 
procedure is not without risk to the patient as evi- 
denced by many reports in the literature detailing 
individua! and collected series of complications from 
this procedure. 

There also appears to be a growing number of law- 
suits for damages directed against radiologists for 
complica tens of the procedure. 














The purpose of this course will be to present an 
in-depth e:scussion of minor and major complica- 
tions of percutaneous femoral angiography, par- 


ticularly with respect to local and manipulative 
complicat:ons, but with additional discussion about 
organ damage. Each complication will be analyzed 
with respect to prevention of each of the complica- 
tions. The data base for discussion consists of a 
prospective study of 5,000 patients who underwent 
percutanesus femoral angiography. 

Appropriate treatment for each complication will 
also be presented. 








COURSE 409 
Thursday 


RGBERT I. WHITE, JR., M.D. 
Baltimore, Maryland 


A. EVERETTE JAMES, JR., M.D. 
Baltimore, Maryland 


The Peiential of Roentgenographic, Angio- 
graphic and Radionuclide Correlation in 
Medicine 






Disease processes represent abnormalities of func- 
tion that ean be expressed by morphologic and 
physiologw changes. These abnormalities may be 
depicted so th different sensitivity and specificity 
by radiographic imaging (roentgenology, angiog- 
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raphy) or the injection of minute amounts of radio- 
active materials (nuclear medicine). Each of these 
modalities in certain clinical circumstances may pro- 
vide complementary information, but at other times, 
one study may provide sufficient clinical information 
to eliminate the use of the others. 

This course will emphasize the correlative aspects 
of these studies with the intention of identifying 
those areas where they are complementary, competi- 
tive or repetitious in diseases of the heart, lungs, ab- 
domen and peripheral circulation. 


COURSE 410 
Thursday 


WADE SHUFORD, M.D. 
Atlanta, Georgia 


ROBERT SYBER, M.D. 
Atlanta, Georgia 


The Aortic Arch and its Malformations 


This course will present the embryologic, anatomic 
and roentgenologic features with specific emphasis 
on the angiographic findings of some congenital 
malformations of the aortic arch that have impor- 
tance either because of their roentgenclogic manifes- 
tations or clinical significance. 

A simplified approach to the understanding of the 
development of the aortic arch and its anomalies 
will be presented. The various arch malformations 
to be discussed include: double aortic arch; anomalies 
of the right aortic arch; the cervical aortic arch; the 
left aortic arch; and the aberrant right subclavian 
artery. 


COURSE 411 
Thursday 


ARNOLD CHAIT, M.D. 
Philadelphia, Pennsylvania 


Abdominal Angiography 


Following a decade of explosive expansion, ab- 
dominal angiography has now taken its place among 
the more expensive, but no longer very "special" 
radiologic procedures. [ts applications are well un- 
derstood and its limitations recognized. 

This course will include a brief review of instru- 
mentation, techniques, and hazards, but will con- 
centrate on a demonstration of the angiographic 
patterns of disease of the abdominal aerta and the 
viscera perfused by its branches, the liver, pancreas, 
spleen and gut, as well as the omentum and mesen- 
tery, in adults and children. 

There will be a discussion of neoplastic, inflam- 
matory, traumatic and vascular diseases, and a 
review of current experience in the angiographic 
diagnosis and pharmacologic control of gastroin- 
testinal bleeding. 
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COURSE 412 
Thursday 


GERALD D. DODD, M.D. 
Houston, Texas 


Thermography of the Breast 


There have been significant improvements in 
thermographic equipment during the past ¢ years. 
Clinical requirements have been taken into consid- 
eration in the development of design parameters and 
information concerning tumor thermogenesis, inter- 
pretative criteria and the reliability of the technique 
is gradually accumulating. 

The following topics, based upon laboratory and 
clinical trials of the newer tvpes of equipment, will be 
discussed: 


1. The development and present status of thermo- 
graphic equipment with particular reference to 
clinical requirements 

2. Normal thermographic patterns of the female 
breast 

3. The genesis of abnormal thermographic signals 
and the heat transfer mechanics involved in the 
production of the abnormal breast thermogram 

4. The accuracy of thermography in the diagnosis 
of breast cancer with emphasis upon the inci- 
dence and causes of false negative and false 
positive examinations 

5. The current place of thermography as a screen- 
ing device 

6. Pending and future developments in thermo- 
graphic equipment and interpretative tech- 
niques. 


COURSE 413 
Thursday 


ANTHONY F. LALLI, M.D. 
Cleveland, Ohio 


Destructive Lesions of the Renal Parenchyma 


The purpose of this course is to discuss the causes 
for the variations of renal size. 

The primary reasons for variations of renal size 
are the destruction of renal parenchyma and the 
failure of the kidney to reach normal adult size. 

The various reasons for these phenomena will be 
dealt with, outlining diagnostic aids in the determina- 
tion of the basic pathology and the urographic and 
angiographic means to use in establishing the 
diagnosis. 

Primary disease entities for consideration will in- 
clude: renal papillary necrosis; medullary sponge 
kidney disease; pyelonephritis; renal ischemia and 
infarction; and renal insult and "failure to thrive.” 


Vor. 118, No. 3 


COURSE so1 
Friday 


BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 


MARK M. BELKIN, M.D. 
Cincinnati, Ohio 


DOUGLAS HUNTER, M.D. 
Cincinnati, Ohio 


The Pneumoconioses 


Pneumoconiosis is one of the most common condi- 
tions encountered radiographically, and vet radiol- 
ogists have, until recently, shown little interest in it. 
The pulmonary findings differ widely, depending on 
the type, form, and concentration of the dust as well 
as on the individual’s susceptibility. The roentgen 
patterns are often recognizable, even to the point 
of identifying the specific type of pneumoconiosis. 

These patterns will be discussed and illustrated, 
and their differentiation from each other and from 
other diseases will be emphasized. 

Because of an innovative teaching method--1oo 
mm. transparencies illustrated on desk viewers 
attendance will be limited. 


COURSE 502 
Friday 


JOSEPH T. FERRUCCI, JR., M.D. 
Boston, Massachusetts 


S. BOYD EATON, JR., M.D. 
Boston, Massachusetts 


Radiology of the Pancreas and Duodenum 


Pancreatic cancer is increasing more rapidly than 
any other malignancy except brochogenic carcinoma 
and is now the fourth leading cause of cancer deaths 
in men. 

Because of their anatomic and functional inter- 
relationships, the pancreas, duodenum, and extra- 
hepatic biliary tree are best considered as a radio- 
logic unit. 

This course wil] demonstrate radiologic findings in 
both benign and malignant pancreaticoduodenal dis- 
orders as shown by plain film roentgenograms and 
conventional contrast studies. 

Special emphasis will be directed to the applica- 
tion of special procedures such as isotopic imaging, 
echography, hypotonic duodenography, transhepatic 
cholangiography, endoscopic cholangiopancreatog- 
raphy, and angiography. In each instance, the indi- 
cations, diagnostic criteria, and accuracy in statistics 
will be presented. 

The theme of the course is that nearly all pancrea- 
ticoduodenal diseases can be demonstrated radio- 
logically by the time clinical symptoms become mani- 
fest, providing the appropriate examination or com- 
bination of examinations is employed. A tailored 
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sequertia approach to the radiologic evaluation of 
symptorsatic pancreaticoduodenal disease based cn 
the natsre of the presenting complaint will be 
elaborated. 

All significant tables, lists, and statistics are in- 
cluded ir an outline available to those attending the 
course; 





COURSE 503 
Friday. 


GUY D. POTTER, M.D. 
New York, New York 


Tomography of the Temporal Bone 


A pracecal guide to tomography of the ear will be 
presen tec. 

The acemal anatomy will be shown, using normal 
tomograris, specimens and line drawings. The 
tomograpitüc anatomy will be correlated with the 
anatomy æ seen on routine mastoid roentgenograms. 

The comographic projections which are most use- 
ful in var:cus clinical situations will be discussed. 

Abnerraal cases will be presented with the 
emphasis «n which structures are most likely to be 
affected, snd which tomographic projections wil! 
best shaw these changes. 


COURSE 504 
Friday 


E ROBERT HEITZMAN, M.D. 
Syracuse, New York 


The Mediastinum 


The mediastinum is a complex yet dynamic 
anatomic unit within which many vital structures 
can be eu-ned by virtue of their contact with con- 
tiguous Jum. One of the keys to the understanding 
of the sn:comy of the mediastinum is the azygos 
vein. 

In this course, correlated roentgen anatomy of the 
mediasenem will be reviewed with an emphasis on 
the azygos vein and its pleural reflections. Multiple 
cases demonstrating mediastinal pathology will be 
shown in : effort to point out the importance of the 
applicatxor. of basic anatomic principles to accurate 
diagnosis. 





COURSE 505 
Friday 


HZROLD G. JACOBSON, M.D. 
Bronx, New York 


STANLEY S. SIEGELMAN, M.D. 
Baltimore, Maryland 


The Radiologic Aspects of Some Endocrine 
and Metabolic Disorders 


Various endocrine and metabolic disorders have 
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assumed increasing importance. The radiclogist has 
become a key factor in the evaluation of such ab- 
normalities and contributes significantly to a mature 
understanding not only of the diagnostic features, 
but also to an increasing appreciation of the patho- 
genesis of these conditions. 

In this course a number of these entities will be 
considered. These will include: various parathyroid 
and thyroid dysfunction states; renal osteodystrophy 
and other causes of osteomalacia; various types of 
osteoporosis; Cushing's disease; acromegalv; and 
various crystal deposition abnormalities. 

In all instances the etiologic factors, pathogenesis 
and pathologic changes will be described. Uhe radio- 
logic features will be stressed and both the common- 
place and unusual manifestations of these disorders 
will be illustrated. 


COURSE 506 
Friday 


ELIAS G. THEROS, M.D. 
Washington, D. C. 


Exercises in the Analysis of the Unknown 
Lesion in Bone 


Careful evaluation of destructive and reparative 
processes, including the periosteal reactions, will pro- 
vide intrinsic data which accurately reflect. the 
nature of the processes acting on the host bone. Once 
these are appreciated, the possibility of specific 
histologic labels may be entertained. 

A number of lesions have been selected which will 
be approached as though they were "unknowns"to 
the discussant who will verbalize his analytic 
thought processes in "ruling in" and "ruling out" 
certain possibilities. 

The evaluation will stress the general morphology 
as well as the location, size, shape, and general extent 
of the lesion, since these factors taken together may 
contribute to allow further differentiation and often a 
definitive diagnosis. 


COURSE 507 
Friday 


JOSEPH P. WHALEN, M.D. 
New York, New York 


Radiology of the Abdomen: An Anatomic 
Approach 


This course will first briefly review the anatomy of 
the abdomen by means of sectional anatomy, stress- 
ing the relationship of organ systems. Farther, it will 
discuss how the anatomy reflects the roentgen image 
in the normal and then how pathologic processes, 
specifically abdominal tumors and inflammation, 
alter this normal roentgen image. 

Emphasis will be placed on first localizing the 
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abnormality which in turn leads to a differential 
diagnosis. The questions then asked are: "ls it 
normal?" If not, "Where is the abnormality?” 
Finally, with a knowledge of the localization, "What 
is the ditferential diagnosis?" 


COURSE 5o8 
Friday 


MARVIN M. D. WILLIAMS, Ph.D. 
Rochester, Minnesota 


Patient Dose in Diagnostic Roentgenography 


In diagnostic roentgenographic procedures the 
integral dose to the patient is the important dose. 
Generally, the smaller the integral dose, the smaller 
will be (1) the dose to the gonads and blood forming 
organs of the patient, and (2) the dose from scat- 
tered radiation received by the radiologists and other 
personnel. 

The integral dose is reduced when the differences 
between the exit and entrance doses are reduced, pro- 
vided that the exit dose is kept constant. 

The exit dose must be kept constant, in most 
diagnostic procedures, because this is essentially 
the dose which produces the image; the production 
of a satisfactory image on a film or screen requires a 
specific dose. 

The ratio of the entrance dose to the exit dose is 
a function of such factors as the target-film distance, 
the quality of the radiation, the size of the film, and 
the thickness of the part being roentgenographed. 


COURSE 509 
Friday 
JEREMY KAYE, M.D. 
New York, New York 
Arthrography 


A. Knee Arthrography 


Brief historic review 
Indications, contraindication 
Anatomy of the knee pertinent to arthrog- 
raphy 
4. Detailed techniques 
a. horizontal beam technique 
b. fluoroscopic technique 
s. The normal knee arthrogram 
6. The abnormal knee arthrogram 
a. meniscus lesions 
b. articular cartilage abnormalities 
c. cruciate ligament injuries 
d. collateral ligament and capsular tears 
e. synovial lesions 
f. combined lesicns 
Accuracy of knee arthrography 
Complications of arthrography 
< 9g. Summary: Why do knee arthrography? 


ore onl 
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Shoulder Arthrography 

. Brief historic review 

. Indications, contraindications 

. Anatomy of the shoulder pertinent to arthrog- 
raphy 

. Detailed technique 

. The normal shoulder arthrogram 

The abnormal shoulder arthrogram 

a. rotator cuff tears; complete and partial 

b. frozen shoulder 

c. dislocating shoulder 

d. synovial abnormalities and loose bodies 

. Summary. 


C ED om 
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COURSE 510 
Friday 


EOBERT M. ALLMAN, M.D. 
Washington, D. C. 


A Closer Look at Renal Cystic Disease 


Several distinct and characteristic radiologic en- 
tities are grouped together under the heading of 
renal cyste disease. 

It will Ez shown how the radiographic morphology, 
demonstrzted during excretory and retrograde 
urographe, is a key factor in the ultimate diagnosis im 
these disezses. 

n the discussion are: infantile polycystic 





Include 
(sponge) xidney; adult medullary sponge kidney; 
multicystz kidney; segmental dysgenesis; multi- 
locular cystic kidney; and adult polycystic disease. 

‘The raciographic features will be correlated with 
gross pathology, relevant histology and the embryol- 
ogy of these disorders. 
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CONDENSED SCHEDULE OF COURSES 


3:00 to 4:30 P.M. September 24, 1973 


101— Wolfe, John 
Xeroradiography 





102—Ginsburg 
Radiologic Diagnosis of Diseases in the 
Hand: Fundamental Features 





103—Littleton 
Some Newer Concepts of Tomography 





104—Nebesar 
Pollard 
Radiology of the Liver, Spleen and Portal 
Venous System 





105—Potts 
Pneumoencephalography 





106—Vix 
The Pleura in Radiology 





107—Webster 
Preparing for an Examination in the Physics 
of Diagnostic Radiology 


108—Hawes 
The 20 Significant X-Ray Signs of Pulmo- 
nary Disease 


109—King 
Abdominal and Pelvic Ultrasonography— 
Part I 
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CONDENSED SCHEDULE O08 COURSES 


E e aaa 


TUESDAY 


201— Wolfe, John 


Mammography—Part I 





202—Marshak 
Small Bowel 


Lane 

Nuclear Radiology-—-Part I 
204—Baker 

Berdon 

Gastrointestinal Radiology in Infants and 


Children Excluding Newborn Intestinal 
Obstruction 

205— Chase 
Kricheff 


The Angiographic Diagnosis of Intracranial 
Mass Lesions 


206—Harwood-Nash 
Special Neuroradiologic Procedures in In- 


fants and Children 
207—Kereiakes 

Physics of Radiation Therapy 
208—Seaman 

Unusual Manifestations of Colonic Dise 





209—Singleton 
Pediatric Pulmonary Abnormalities 
210—Wolf, B. 
Esophagogastric Region— FunctionalChanges 
Correlated with Roentgen Features 


3:00 to 4:30 P.M. 





September 25, 1973 


211—K sg 
Abdominal and Pelvic Ultrasonograph y— 
Part H 

212—S«bwarz 
Pseudco-Lesions and Pseudo-Normalities of 
tee Paranasal Sinuses 

213—Fsaser 
Tramunologic Dise: 
LFaphasiss on 
Nemifestations 


ses of the Thorax, with 
Their Roentgenographic 
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CONDENSED SCHEDULE OF COURSES 
rn 


WEDNESDAY 3:00 to 4:30 P.M. September 26, 1973 


301— Wolfe, John 

Mammography-—Part H 
302—Marshak 

Stomach and Duodenum 
303—M cConnell 

Lane 

Nuclear Radiology—Part. H 


304—Macmillan 
Sinuses, Orbits and Remaining Aspects of 
the Facial Area 

305—Heitzman 
Recognition of Pulmonary Disease Pat- 
terns 


306— Jacobson 
Siegelman 
Some Interesting and Unusual Aspects of 
Skeletal Trauma 

307—Graham 
Persistent Myths which Confuse and Com- 
plicate Children’s Radiology 

308—Bron 
Pediatric Angiography in Abdominal and 
Extremity Lesions 

309—Gehweiler 
‘Traumatic Lesions of the Cervical Spine 

310—Lambrecht 
Radiology Management: Methods, Ap- 
plications, and Group Discussion 





311—Carey 
Congenital Heart Disease for the Practicing 
Radiologist 

312—Rice 
Radiologic Evaluation of the Acute Ab- 
demen 

313— Winsberg 


Ultrasound Cardiography 
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SECTION ON INSTRUCTION 
ORDER SHEET 









cee It is important to register for the Instruction Courses as early as passible since the namber admitted to 

each course will be limited. Tt is also very important that first, second and third choices be listed for each pere 

_ All orders for tickets will be filled according to the postmark œ the envelopes. __ 

Nonmembers of the American Roentgen Ray Society will pey $3.00 for each cue period ora maximam | 

-. of $15.00 for 5 courses. Nonmembers’ fees must accompany 15: Order Sheet and will not be returned ungs 

cancellation i. is received before September 19, 1973. Um 

Members of the American Roentgen Ray Society, residents Radiology, and nonmembers who: are en- 

tributing to the program, either by way of an instruction eearse, a paper or a Scientific exhibit, are aot — 
required to pay for these courses but must fill out these Pink Ceder Sheets, indicating their choices. E 

< Tickets for courses will be mailed to each registrant whose arder reaches the office of the Director on er —— 
before September 14, 1973. They will be sent to the address beow unless registrant ditects otherwise. | 


d o Member 















Please fill out the following {type or print): 
a Guest 








Last Name First Name or Initials a 
| Check o Resident i mo å o 
EE TOE EE E Pes Radiology ar, o ET 
"Street Address : (s 
m Scientific Exh bi- C 
CERNERET soe Rance es 
City State aoe ee 


too Those whose advance registration teachies the office of the Director after September ! 14, 1973 may obrin e : 
their tickets at the Registration Desk of the Section on Inst-action on Monday, September. 24, 1973, 3 and E. 
_ thereafter. At this time tickets may also be obtained for courses not sold out. mo 











Jur, oo 


| 9e 


















For convenience in selecting your courses consult the condensed schedule of courses. 





SE BE SURE To FILL our T SECOND AND THIRD CHOLES FOR | EACH ! PERIOD. 

















First Choice Second Choice pr D 






Third Choice So 











Period —— he] | e 
i : ourse i zn ESSET. 
o Ne. pee ce bee S 














Monday 








Tuesday 








Wednesday 








Thursday 








Friday 


Send this order t: —— 3 o 
DR. HAROLD O. PETERSON, 1995 West County Read "p St : Paul Minnesota 551 "o 

- OR if you are mailing late, send to: c 1 : 
DR. HAROLD O. PETERSON, The Queen El izabel 






Hotel, Montreal, Pa, Canada : : c 








DM 
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CONDENSED SCHEDULE OF COURSES 
THURSDAY 3:00 to 4:30 P.M. September 27, 1973 
401--Dunbar 410—Skaford 
Urinary Tract Ssher 


402—Etter 
Examination. of Plain Film Roentgeno- 
grams of the Skull with Some Hlustrations 
of Pathologic Alterations 


403-—Krohmer 
The Physics of Nuclear Medicine 


404— Macmillan 
The Temporal Bone 


405—Martin 
Mammography 

406—Theros 

Reliable Signs in Pulmonary Neoplasia 


407—Reeder 
Felson 
‘The Gamut Approach to Radiology 
408—M eaney 
Complications of Percutaneous Femoral 
Arteriography: Causes, Prevention, and 
‘Treatment 


409— White 
James 
The Potential of Roentgenographic, An- 
giographic and Radionuclide Correlation in 
Medicine 


The Aortic Arch and its Malformations 


411—Chait 
ominal Angiography 





412—Dsdd 
‘Thermography of the Breast 






Destructive Lesions of the Renal Paren- | 


chema 


te 
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CONDENSED SCHEDULE OF COURSES 


| rrr t € EE i ti € ÓMÀÓÓ—— M ———— s MI M no ÓÁ Ó——X HT Ü 


FRIDAY 1:30 to 3:00 P.M. September 28, 1973 


5or—Felson 509——Kaye 

Belkin Arthrography 

Hunter RECEN OON 

The Pneumoconioses sro—Allman 
ae tae nnn A Closer Look at Renal Cystic Disease 
502—Ferrucci 

Eaton 

Radiology of the Pancreas and Duodenum 


503— Potter 
‘Tomography of the Temporal Bone 


504—Heitzman 
The Mediastinum 

505— Jacobson 
Siegelman 
The Radiologic Aspects of Some Endocrine 
and Metabolic Di 

506—Theros 

Exercises in the Analysis of the Unknown 

Lesion in Bone 


507— Whalen 
Radiology of the Abdomen: An Anatomic 
Approach 


508— Williams 
Patient Dose in Diagnostic Roentgenog- 
raphy 
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FIFTH SEMI-ANNUAL COURSE 
OF LASER SAFETY 

The Medical Laser Laboratory and the 
office of Continuing Medical Education 
(CONMED) of the University of Cincin- 
nati, announce the Fifth Semi-annual 
"Short Course on Laser Safety." 

This course is vitally needed by those 
using lasers in the military, scientific, in- 
dustrial, governmental, and medical fields. 
It will be held at the University of Cincin- 

nati, Cincinnati, Ohio, August 6-10, 1973. 
V Course Cháibmana is P. dames Rock- 
]r. Associate Director, Laser Sci- 
ences; and Directing Physicist, Laser 
Laboratories, Medical Center, University 
of Cincinnati. 

For further information please contact 
Laser Safety Course, CONMED, 114 
Medical College, Cincinnati, Ohio 45219. 


B.SCAN ULTRASOUND CONFERENCE 


“B-Scan Ultrasound Conference" will 
be held at Johns Hopkins Hospital, Balti- 
more, Maryland, on Fridav, September 7, 
1973- 

This conference is designed for radiol- 
egists, obstetricians and nuclear medicine 
specialists who have recently become in- 
terested in diagnostic ultrasound. It will be 
ef particular value to doctors and tech- 
aologists who are contemplating ultra- 
sound scanning or have recently started 
B-scan ultrasound study. 

Since B-scan ultrasound machines may, 
m addition, be used for echocardiography 
and echoencephalography; these topics will 
be briefly considered. 

The faculty will include G. Leopold, W. 
Cochrane and S. Uematso. 

Further details may be obtained from 
R. C. Sanders, M.D., Department of 
Radiology, Johns Hopkins Hospital, Balti- 
more, Maryland 21205. 


> 
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ITEMS 


CONTE*UING EDUCATION COURSES ON 
“NEURGRADIOLOGY” AND “ABDOMINAL 
ANGIOGRAPHY” 

The tadiology Departments of George 
Washington University and University of 
Utah a-e again sponsoring continuing ed- 
ucation courses in Radiology, to be held at 
the Washington Hilton Hotel, September 

8-15, 1973. 

The £ rst three and one-half days will be 
devotee to neuroradiology, and the second 
half of the course will be on abdominal 
angtogre phy. The course format and genera! 
content will be similar to the previous 
courses that have been given on the same 
subjects in Las Vegas. 

The faculty for the neuroradiology course 
will inc ude Drs. Bergeron, Chase, Davis, 
Hanafee, Harwood-Nash, Heinz, Hilal, 
Kilgore Krichetf, Lin, Newton, Rum- 
baugh, and Wilson. 

The “culty for the abdominal angiog- 
raphy course will include Drs. Halpern, 
Kahn, King, Koehler, Lecky, Lepage, 
Leopold. Meaney, Ranniger, Reuter, Rösch, 
and Templeton. 

For £irther information please contact 
David 2. Davis, M.D., Department of 
Radiolozv, got 23rd Street, N. n QW s 
ington, D. C, as 4 
P. Ruben Koehler, M. p. 
Radiolozy, University of "Utah College of 
Medicire, Salt Lake Citv, Utah 84112 
(Ror fst 8188). 


II 


"hs tment of 


RADIOLOGY OF 
The 35th Annual Continuation Course in 
Radiolezy, sponsored by the Department 
of Radology, University of Minnesota 
Medical School, will be held in the Mayo 
Memor:3l Auditorium in the University of 
Minnese ta Health Sciences Center, Minne- 
apolis, september 17-21, 1973. 
In keeping with previous tradition an 
outstanding faculty was assembled for the 
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course under the direction of Dr. Eugene 
Gedgaudas, Professor and Head, Depart- 
ment of Radiology, University of Minne- 
sota Medical School, Dr. Philippe R. 
L’Heureux, Associate Professor and Dr. 
Douglas B. Ketcham, Assistant Professor, 
Department of Radiology. 

The distinguished faculty includes: Arndt 
J. Duvall, University of Minnesota Medi- 
cal School; Richard V. Ebert, University of 
Minnesota Medical School; Benjamin Fel- 
son, Cincinnati General Hospital; John J. 
Fennessy, University of Chicago; Paul Jay 
Friedman, San Diego County-University 
Hospital; C. Allen Good, Mayo Graduate 
School of Medicine; Richard H. Greenspan, 
Yale University School of Medicine; Lloyd 
E. Hawes, Georgetown University Hospi- 
tal; E. Robert Heitzman, State University 
of New York, Upstate Medical Center; 
Averill A. Liebow, University of California, 
San Diego; William T. Meszaros, Illinois 
Masonic Medical Center; James L. Quinn, 
ILI, Chicago-Wesley Memorial Hospital; 
Leo G. Rigler, University of California-Los 
Angeles; Edward B. Singleton, Texas Chil- 
dren’s Hospital and Texas Heart Institute; 
E. G. Theros, Armed Forces Institute of 
Pathology; Shih Hao Tsai, University of 
Minnesota Medical School; Richard L. 
Varco, University of Minnesota Medical 
School; Hugh J. Williams, University of 
Minnesota Medical School; Jerome Francis 
Wiot, Cincinnati General Hospital; and 
John P. Wyatt, University of Manitoba 
Faculty of Medicine. 

For further information please write to: 
Director, Postgraduate Medical Educa- 
tion, Nolte Center for Continuing Educa- 
tion, University of Minnesota, Minne- 
apolis, Minnesota 55455. 


POSTGRADUATE COURSE IN 
ANGIOGRAPHY 

The second postgraduate course in “An- 
giography: Clinical Advances; Equipment 
and Technical Advances II" will be held 
January 30, 31 and February 1, 1974, at the 
Sands Hotel, Los Vegas, Nevada. 

The course is sponsored by the Depart- 
ments of Radiology of Shadyside Hospital 
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in conjunction with the University of 
Pittsburgh School of Medicine. It is in- 
tended for radiologists, cardiologists and 
other personnel involved in vascular ex- 
aminations. 

Panel discussions by manufacturers and 
leading investigators will be correlated with 
clinical comments by prominent clinicians 
actively involved in vascular examinations. 
The course will emphasize personal opin- 
ions regarding all aspects of arteriography. 

Registration is limited to s00 on a 
first enrollment basis. 

Persons wishing further information may 
write to Shadyside Hospital, Radiology 
Seminar, Department of Radiology, 523 
Centre Avenue, Pittsburgh, Pennsylvania 
15232 


203 
TWO MEETINGS ON CANCER 

Two meetings on topics related to cancer 
are sponsored by The University of Texas 
M. D. Anderson Hospital and Tumor In- 
stitute. 

“Radiologic and Other Biophysical 
Methods in Tumor Diagnosis" will be the 
subject of the 18th Annual Clinical. Con- 
ference on Nov. 7-9, 1973, at the Shamrock 
Hilton Hotel in Houston. The meeting will 
cover a varietv of topics including recent 
advances in cancer radiology, nuclear imag- 
ing techniques as applied to oncology and 
the use of their physical parameters (ultra- 
sound, infrared, etc.) in oncologic diagnosis 
and treatment planning. Chairman: Dr. 
Gerald D. Dodd, Jr. 

“Pharmacologic Basis of Cancer Chemo- 
therapy" is the topic for the 27th Annual 
Symposium on Fundamental Cancer Re- 
search to be held in Houston at the Sham- 
rock Hilton Hotel, Feb. 26 to Mar. 1, 1974. 
Subjects include principles of cancer chemo- 
therapy, design of antitumor drugs, predic- 
tion of anticancer activity, toxicology of 
antineoplastic agents, interaction involving 
these agents and resistance to cancer 
chemotherapy. Chairman: Dr. T. L. Loo. 

For additional information please write 
to: Mrs. Jane H. Brandenberger, Informa- 
tion Coordinator, M. D. Anderson Hospi- 
tal, Houston, Texas 77025. 
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BOOK REVIEWS 


Pepiarrie Nevrorapiorocy. By Anthony J. 
Raimondi, M.D., Professor and Chairman of 
Neurosurgery and Professor of Anatomy, 
Northwestern University Medical School; 
Chairman of Neurosurgery, Children’s Me- 
morial Hospital, Chicago, Ill. Cloth. Pp. 716, 
with 988 figures. Price, 345.00. W. B. Saun- 
ders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1972. 


'This book represents a compendium of the 
learning and experience in juvenile, infant and 
newborn patients studied by the author at the 
Cook County Hospital and Children’s Me- 
morial Hospital in Chicago. It represents a fine 
demonstration of the correlation of anatomy, 
and the surgical experience of the author. He, 
quite correctly, places a chapter on normal 
neuroradiographic anatomy first which ts pro- 
fusely illustrated with colored diagrams and 
accompanied by a clear description of the mate- 
rial presented. The chapters include: hydro- 
cephalus; tumors; vascular diseases; infectious 
diseases of the brain and its covering; and the 
final chapter is one on the skull by the Profes- 
sor of Anatomy at Northwestern University, 
Dr. Harvey White. 

The illustrations are of high quality and 
many are accompanied by color diagrams for 
easier study. The correlation of the venous, the 
arterial and the ventricular systems of the brain 
gives a clear picture of abnormalities to the ob- 
server, [n some instances, the text is difficult to 
follow for it is frequently a page or more away 
from the illustration. My personal feeling is 
that the author could use legends quite nicely 
to obviate this deficiency and it would save the 
reader a moderate amount of time. The mate- 
rial is presented in great detail and represents 
primarily the author’s experience and study. 

The text is well organized and well written 
and it is recommended for those interested in 
pediatric neuroradiology. 

James F. Martis, M.D. 
Mextar RETARDATION: AN ATLAS oF DISEASES 

WITH ASSOCIATED PHYSICAL ABNORMALITIES. 

By Lewis B. Holmes, M.D., Assistant Profes- 

sor of Pediatrics, Harvard Medical School; 

Genetics Unit, Children’s Service, Mas- 

sachusetts General Hospital; Clinical Ge- 


neticist, Eunice Kennedy Shriver Center, 
Walter E. Fernald State School, Waverley, 
Mass.; Hugo W. Moser, M.D., Associate 
Professor of Neurology, Harvard Medical 
Schocl; Neurologist, Massachusetts General 
Hospital; Assistant Superintendent, Walter 
E. Fernald State School; Co-Director, Eunice 
Kennedy Shriver Center, Walter E. Fernald 
State School, Waverley, Mass.; Saevar Hal - 
dorssen, M.D., Consultant in Pediatrics, De- 
partment of Pediatrics, University Hospita , 
Reykjavik, Iceland; Consultant Kopavog- 
shaeli, Central Institution for the Mentally 
Retanled in Iceland; Pediatrician, Depart- 
ment of Pediatrics, St. Joseph's Hospita , 
Reykjavik, Iceland; Formerly, Clinical an 1 
Research Fellow in Pediatrics, Children's 
Service, Massachusetts General Hospita , 
and Department of Pediatrics, Harvard 
Medical School; Cornelia Mack, M.S., Prc- 
gram Specialist, Division of Family Healta 
Service, Department of Public Health, Com- 
monwealth of Massachusetts; Formerly, Re- 
search Assistant, Genetics Unit, Children's 
Service, Massachusetts General Hospita ; 
Shyam S. Pany, M.D., Neurologist, Holy 
Family Hospital and Tirathram Shah Hosp - 
tal, New Delhi, India; Formerly, Clinical 
and Research Fellow in Neurology and 
Neurepathology, Neurology Service, Mas- 
sachusetrs General Hospital and Departmert 
of Neurology, Harvard Medical School; and 
Benjamin Matzilevich, M.D., Instructor ia 
Neurology, Harvard Medical School; Clinical 
Director, Walter E. Fernald State Schoo, 
Waverley, Mass. Cloth. Pp. 430, with many 
illustrations. Price, $28.00. The Macmillan 
Company, 866 Third Avenue, New York, 
N. Y. 10022, 1972. 





This atlas represents an authoritative com- 
prehensive up-to-date publication which cor- 
tains clinical descriptions and photographs cf 
173 disorders characterized by mental retarda- 
tion and physical abnormalities. The authors 
list 317 individuals throughout the world who 
have made contributions of material and phote- 
graphs so this book. The emphasis is visua. 
More than 1,000 photographs depict majer 
physica! features of the mentally retarded and 
show both mild and severe manifestations. 
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Each entity is discussed in respect to the physi- 
cal features, pathology, nervous system in- 
volvement, treatment and prognosis, and the 
differential diagnosis. The text touches on the 
many complex medical problems involved in 
mental retardation as well as the rapidly chang- 
ing areas of research. 

The authors divide mental retardation into 
7 chapters based on etiologic classification: 
metabolic and endocrine diseases; progressive 
diseases of the nervous system; acquired con- 
ditions; chromosomal abnormalities; central 
nervous system malformations; multiple defi- 
ciency syndromes; and neurocutaneous syn- 
dromes. 

The introduction to each chapter provides a 
perspective on the diseases discussed in rela. 
tion to similar diseases that either are not as- 
sociated with mental retardation or do not 
have attendant physical abnormalities. Roent- 
genographic reproductions are interspersed 
sparsely throughout the illustrations. 

The volume represents a very valuable 
grouping of mental retardation as well as dis- 
cussion into its causes and provides an excellent 
reference for diseases associated with physical 
abnormalities. 

James F. Martin, M.D. 


BOOKS RECEIVED 


CONFERENCE ON IMMUNOLOGY OF CARCINOGENESIS. 
Conference held by the Oak Ridge National Lab- 
oratory at Gatlinburg, Tenn., May 8-11, 1972. 
National Cancer Institute Monograph iz, De- 
cember 1972. DHEW Publication No. (NTH) 
72-334. U. S. Department of Health, Education, 
and Welfare, Public Health Service, National 
Institutes of Health, Bethesda, Md. Cloth. Pp. 
477, with some figures. Price, $9.75. Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402, 1972. 

RoENtGENOLOGIC Atlas OF THE HaND anp Wrist 
in Systemic Disease. By Morrison E. Kricun, 
M.D., Assistant Professor, Department of Radiol- 
ogy, Hahnemann Medical College and Hospital, 
Philadelphia, Pa.; Formerly, Attending, Depart- 
ment of Radiology, Albert Einstein Medical Cen- 
ter, Daroff Division, Philadelphia, Pa.; and Jack 
Edeiken, M.D., Professor and Chairman, Depart- 
ment of Radiology, Thomas Jefferson University 
Hospital, Philadelphia, Pa. Cloth. Pp. 324, with 
many figures. Price, $19.50. Williams & Wilkins 
Company, 428 E. Preston Street, Baltimore, Md. 
21202, 1973. 


Mepican Examination Review Book, Volume 25: 
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Nuctkgag Meprcine. Edited by Nathan A. 
Solomon, Ph.D., M.D., Associate Professor of 
Radiology, State University of New York, Down- 
state Medical Center, Brooklyn, N. Y.; Director, 
Nuclear Medicine, Downstate Medical Center, 
Brooklyn, N. Y. Paper. Pp. 185. Price, $10,00. 
Medical Examination Publishing Company, Inc., 
65-36 Fresh Meadow Lane, Flushing, N. Y. 11365, 
1973. 

Procress in MrbDicaL Virotocy. Volume ts. 
Edited by Joseph L. Melnick, Houston, Texas. 
Cloth. Pp. 405, with 63 figures. Price, $35.75. 
S. Karger AG. In the U.S.A., Albert J. Phiebig, 
Ine., P. O. Box 352, White Plains, N. Y. 10602, 
1093. 

Bitiagv TRACT SURGERY anp CHOLANGIOGRAPHY. 
By Vernon L. Stevenson, M.D., F.A.C.S., 
V.LC.S., F.A.A.S., Chief-elect, Latter-Day Saints 
Hospital 1971; Surgeon to the Latter-Day Saints 
Hospital, University of Utah Hospital, Primary 
Children's Hospital, Salt Lake City, Utah; Ex- 
change Lecturer to the University of Moscow, 
U.S.S.R., 1961. Cloth. Pp. 186, with some figures. 
Price, 311.50. Charles C Thomas, Publisher, 
301-327 East Lawrence Avenue, Springfield, Hl. 
62717, 1973. 

Disproportionate SHORT Stature: Diacxosis 
and MawacEMENT, By Joseph A. Bailey, I, 
M.D., F.A.C.S., Consultant in Orthopaedic Ge- 
netics, Medical Center of El Monte, Hospital and 
Clinic, El Monte, Calif.; Consultant in Ortho. 
paedic Genetics, Hospital for Joint Diseases and 
Medical Center, New York, N. Y. Cloth. Pp. $89, 
with 301 illustrations. Price, $22.40. W. B. 
Saunders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1973. 

Comptications or Diacwosric Raprotocy. By 
John F. Weigen, M.D., D.Sc., F. A.C.R., Depart- 
ment of Radiology, Palo Alto Medical Clinic; 
Clinical Assistant Professor of Radiology, Stanford 
University, Palo Alto, Calif; and Sydney F. 
Thomas, M.D., F.A.C.R., Radiologist, Chico, 
Calif. Cloth. Pp. s57, with some figures. Price, 
$25.75. Charles C Thomas, Publisher, 301-327 
East Lawrence Avenue, Springfield, IH. 62717, 








1973. 

Dig STRAHLENREAKTIONEN DES GASTROINTESTINAL 
Traxres. By Dr. sc. med. Klaus Neumeister, 
Leiter des Klinisch-Strahlenbiologischen Arbeits- 
bereiches der Radiologischen Klinik der Karl. 
Marx-Universitat Leipzig. Cloth. Pp. 215, with 
some figures. Price, 215 S., L 6. Ln. 48,70 M, Veb 
Georg Thieme Leipzig, Absatzabteilung, DDR-69 
Jena, Villengang 2/Postschiliessfach 176, 1973. 

Raplotocie Tropicale er Parasrraire. Edited by 
Roland-Paul Delahaye. Cloth. Pp. 428, with many 
figures. Delachaux & Niestlé, 32, rue de Grenelle, 
Paris VIIS, France, 1973. 

CONFERENCE ON PARTICLE ACCELERATORS IN RADIA- 
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TION THerapy. Held at the Los Alamos Scientific 
Laboratory of the University of California, Los 
Alamos, N. M., October 2-5, 1972. Under the 
auspices of The American College of Radiology 
and The Interagency Panel on Medical Physics. 
Paper. Pp. 157, with some figures. Price, $1.00. 
National Technical Information Service, U. S. 
Department of Commerce, 5235 Port Royal Road, 
Springfield, Va. 22151, 1973. For the Membership 
of the American Roentgen Ray Society copies 
of the proceedings of the meeting "Particle Ac- 
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celerators in Radiation Therapy" are now available 
at no charge by written request to: Mr. William 
Melton, Director of Education, American College 
of Radiology, 6900 Wisconsin Avenue, Chevy 
Chase, Md. 20015. 


Trecuxicat Books anp Monocrapus, 1973 Catalog. 


Sponscred by the United States Atomic Energy 
on. Paper. Pp. 139. Available free as 
sz2-Rg from: U. S. Atomic Energy Com- 
mission, "Technical Information Center, P.O. 
Box 62, Oak Ridge, Tenn. 37820, 1973. 
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SOCIETY PROCEEDINGS 





MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


American Roentcen Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga, 30322. Annual Meeting: Queer. Elizabeth 
Hotel, Montreal, P.Q., Canada, September 2x-28, 1973. 

American Raptum SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Ancerson Hos- 
pital and Tumor Institute, Houston, Tex 5. An- 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25, 
1974. 

Rapiotocicat Socigry or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. s5901. Annual Meeting: Palmer douse, Chi- 
cago, HI, November 25~30, 1973. 

AMERICAN CoLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Hl. 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-6, 1974. 

Section on RADIOLOGY, AMERICAN MEDICAL ÉssociaTION 
Secretary, Dr. Antolin Raventos, Davis, Czlif. Annual 
Meeting: New York, N, Y., June 24-28, 1973. 

AMERICAN Board or Rapiotocy 
Secretary, Dr. C. Allen Good. Correspondenee should be 
directed to Kahler East, Rochester, Minn. czaci. 

Oral examinations will be held in the following cities 
during the next 2 years: Dallas, Tex., Dec 3-7, 1973, 
Statler Hilton Hotel; New York, N. Y., June 14,1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in Jure 1974. 

Applications must be received in the Foard Office 
before Sept. 30 of the year preceding the one n which the 
candidate wishes to be examined. 

Deadline for filing applications for any exemination in 
1974 is September 30, 1973. 

American Boarn or Nuctgag Menieg, Inc A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 
43rd St., New York, N. Y. 10017. 

AMERICAN Association OF Puvsicisrs ix MgbiciNE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diology, Temple Univ. Health Sciences Center, Phila- 
delphia, Pa. 19140. Annual Meeting in San Diego, Calif., 
July 29-Aug. 3, 1973, and Santa Barbara, Calif., Aug. 
$711, 1973. 

AMERICAN Society or TuEnApEUric RApIOLO 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: Royal Sonesta, New Orlea as, La., Oct. 
24-28, 1973. 

American ÎNSTITUTE or ULTRASOUND in Meticine 
Secretary, John M. Reid, Ph.D., 556 18th Sve., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department cf Radiology, 
got Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

THIRTEENTH IyrknNATIONAL Congress or Repio.ocy 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrié 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 








, at E. 




















INTERNATIONAL Society or RApioLocv 
Hon, Secretary "Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh EH 3 gY-W, 
Scotland. 

ELEVENTH Inrer-American Concress or Rapiotocy 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. Meeting: Bogota, Co- 
lombia in 1975. 

INTER-AMERICAN COLLEGE or RapioLoGv 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara. 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

THIRD CONGRESS or tHE EUROPEAN Association OF 
Rapiotocv 
Meeting in June, 197: in Edinburgh, Scotland. 

Seconp Asian AND Oceanian Concress or RabioLoGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1g 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. Lowry R. Young, fr, 905 
Madison St., Huntsville, Ala. 3:801. Meets time and 
place of Alabama State Medica! Association. 

ALaska RapioLocicaL Society 
Secretary, Dr. Bruce C, Wright, Providence Hospital, 
Anchorage, Alaska, Meets third Wednesday each month, 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St, 
Philadelphia, Pa. 19140. 

Arizona RapioLocicat Society, Cuaprer or ACR 
Secretary, Dr. Wesley S. Fee, 2421. E. 6th St., Tucson, 
Ariz. 8:719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Arx-La-Tex Raprotoaicar Socigry 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. iror 

Arkansas CuaPrER or ACR 
Secretary-Treasurer, Dr. David H, Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

Association or University RADIOLOGISTS 
Seeretary-Treasurer, Dr. Melvyn H. Schreiber, 2999 
Dominique Dr., Galveston, Tex. Annual Meeting. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ernst Ruder, Dept. of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 

year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 PM. 

Bavartan-American Rapio.ocic Society 
Secretary, Lucien F, Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp., Frankfurt, APO New York og7<7. 

Brocktev Rapiorocicat Society 
Secretary- Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

Bivecrass Rabiorocicat Sociery 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 











"Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. 40:04. The 
Society meets once each month during the school year. 
Broxx RapioLooicat, Socigrv, New Yonk Strate, CHAP- 

rer ACR 
Secretary- Treasurer, Dr. Leon J, Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brooxiyn Rapiotocicar Society 
Secretary-Treasurer, Dr. Sarah Lieberson, 1298 St. Marks 
Ave., Brooklyn, N. Y. 11213. Meets first Thursday of 
each ‘month, October through June. 

BurrALo Raprococicat Sociery 
Secretary, Dr. Ru-Kan Lin, 191 North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc- 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY Association 
Secretary- Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94504. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Lohn L. 
Bivd., Los Angeles, Calif. 90027. 

CarawBA VALLEY RADIOLOGICAI. Society 
Secretary, Dr. Emmett R. White, P.O. Box to, Ruther- 
ford Col lege, N. C. 28671. Meets every Thursda z, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12130 P.M. 

CENTRAL New York RapiorocicAr Society 
Secretary-Treasurer, Dr. John Sanborn, Radiology De- 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Sy racuse, N. Y. 13210. Meets first Monday each month 
October through May. 

Crentrat Ouro RapioLocicat SOCIETY 
Secretary- Treasurer, Dr. Terry Meyer, 17: S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday in Oc- 
tober, November, January, and March 1s, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

Cuicaco RADIOLOGICAL Socigry, Division or THE [LLINOIS 
Rapio.ocicaL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 3:5 
Ridge Ave., Evanston, Ill. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, HL 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Alvin Segel, 339: Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, January, February, 
March and April. 

Coronapo RADIOLOGICAL Socigry, CHaprer or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third F Friday of each 
month at Denver Athletic Club from September through 
May. 

Connecricur Varigy RADIOLOGIC SOCIETY 
Secretary, Dr. Gerald N, LaPierre, 7:9. Chestnut St., 
Springfiel id, Mass. 01107. Meets in April and October. 

Datias.Fort Wortn RADIOLOGICAL Sociery 
Secretary- Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite goo, Dallas, Tex. 7:23. Meets the 3rd Monday of 
every month at 6:30 P.M., at the Cibola Inn, Arlington, 
Tex. 

Detaware Cuaprer or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

Fast Bay Rapiotocican Society 
Secretary-Treasurer, Dr, Peter E. Kane, Children's Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 

each month, Oct. through May, at University Club, 
Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FionipA RaproLocicAL Sociery, Cuaprer or ACR 
Secretary, Dr. Ralph C, Aye, Tampa General Hospital, 


Gwinn, 46:0 Sunset 
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Tampa,.Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

Fioripa West Coast RADIOLOGICAL SOCIETY 
Secretary. Treasurer, Dr, J, C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

Georcia RADIOLOGICAL Society, Cuaprer or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Adanta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretars Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

Greater LOUISVILLE RADIOLOGICAL Society 
Secretary Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RU oiorocibe. Society 
Secretars- Treasurer, Dr. Stanley I Worton, 1400 N.W., 

ioth Ave., Miami, Fla. 33136. Meets monthly, third 
W edni sday at 8:100 P.M. at various member hospitals, 
Miami, Hia, 

GREATER Lours Society or RADIOLOGISTS 

Treasurer, John J. Lang, 507 Fairways Circle, 

Mo. 63141. 

Hawan RanioLocicaL Sociery, Cuarrer or ACR 
Seeretar ‘Treasurer, Raymond W., Brust, Jr., St. Francis 

o Liliha St., Honolulu, Hawaii 96817. Meets 

day of each month at 7:30 PM. 

wysics SOCIETY 
. Shirley D. Vickers, Catholic Medical Center of 

yn and Queens, 88-25 1c3rd St, Jamaica, N, Y. 
11432. Aanual Meeting. 

Houston RADIOLOGICAL SOCIETY 
Secretary. Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, Jul y, August and December, at 6100 
P.M, at 193 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 7702 

Ivano Srare RADIOLOGICAL SOCIETY; CE or ACR 
Seeretars- Treasurer, Dr. Hugh P, Smith, Jr., 130 E. 
Bannock. Boise, Id. 83702. Meets in the spring and fall. 

Inuinots E3biotocicar Society, Inc., CHAPTER or ACR 
Secretar:, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, I. 60616. Meets in the spring 
and fall. 

Ixpiana Beenrcen Society, Ixe., CHaprer or ACR 

;, Dr. L. Ray Stewart, 8:2 S. Alvord Blvd. 









































, 1948 First 
ME Rapids, iowa $2402, Luncheon and 
meeting during annual session of lowa State 
The scientific section is held in the 


busines: 
Medical Society. 
autumn. 

Kansas RaoiotocicAL Sociery, Cuaprer or ACR 
Seeretars-Treasurer, Dr. Ralph H. Baehr, 310 Medica! 
Arts Bleg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky CHarrER or ACR 
Secretarz-Treasurer, Dr. Joseph G. Whelan, Je. 1315 
St. Antony Place, Louisville, Ky. 40204. Meets in Apri 
and Sepeember. 

Kings Co: sry Rapiorocicar Society 
Secretarz, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg 
monthly-en fourth Thursday, October to May, 8:45 P.M. 

Kwoxvitte RADIOLOGICAL SOCIETY 
Secretarz, Dr. Clifford L. Walton, Blount Professional 
Bidg., keoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University ot 
Tennesse: Memorial Research Center and Hospital, 

Lone Isto RADIOLOGICAL SOCIETY 
Secretarz, Dr. Jerome Zwanger, 1200 Stewart Ave. 
Garden City, N. Y. 11233. Meets monthly. 
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Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, C Calif. 90024. Meets sec- 
ond Wednesday of month in September, November, Jan- 
uary, April and June at Los Angeles County Medical 
Association Building, Los Angeles, Calif. Midwinter 
Radiological Conference. 

Lovisiana RapiotocicAr Society, Cuaprer or ACR 
Seeretary-Treasurer, Dr. Robert T, Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. yours, 

Louisiana-Texas Gurr Coast RapioLocicaL Society 
Secretary-Treasurer, Dr. Edward A. Sheldon, 129. Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine RabioLocicAL Socigry, CuarrER or ACR 
Secretary- Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary's General. Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
April. 

Maryann Rapio.ocicat Society, Cuaprer ar ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

Massacuusetts Rapro.ocicat Society, CHAPrzR or ACR 
Secretary, Dr. Norman L. Sadowsky, The POUR 
Hosp., 11:3 Centre St. , Jamaica Plain, Mass Orr 

MEMPHIS ROENTGEN Society 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of M Bee Department of 
Radiology, Walter C. Chandler Bldg., 86: Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VattEev RabioLocicar Socigry 
Secretary, Dr. Bert Must, 1.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall , Winter and spring months 
at 7:30 P.M. at Miami V alley Hospital, Dayton, Ohio. 

Micuican RADIOLOGICAL Socigrv, Cuaprer or ACR 
Secretary-Treasurer, Dr. George’ A. Kling, Harper Hos- 
pital, 382: Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6130 P.M, 

Micuican Society or THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. A. G. Fleurquin, Pontiac Gen- 
eral Hosp., Pontiac, Mich. 48053. Meets bi-menthly dur- 
ing the academic year. 

Mipb-Hupsox RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 p.m., first Wednesday of cach 
month, September to May. 

Miwavkee Roentoen Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscemb, 1004 
North Tenth St., Milwaukee, Wis. £3233. Meets monthly 
on fourch Monday, October through May, at University 

lub. 

Minnesota RapioLocicat Sociery, Cuaprer er ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. sstic. Meets twice annually, 
fall and winter. 

Mussissippr Srare RADIOLOGICAL SOCIETY, 
ACR 
Secretary-Treasurer, Dr. Edward L. Gieger, 969. Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouri RADIOLOGICAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Ronald G, Ev ens, Mallinckrodt 
Institute of Radiology, sic S. Kingshighway, St. Louis, 
Mo. 63110. 

Monrana Rapiorocicat Socigry, Carrer or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. «9401. 

Nesraska Cuaprer or ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St, Omaha, Neb. 681<4. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln 

Nevapa RapiotocicAr Society, CuAPrER or ACR 
Secretary Dr. William G. Arbonies, 887 Marsh, Reno, 





CHAPTER OF 


Society Proceedings 


Jery, 1973 


Nev. 89:20. 

New Exctraxp Roentcen Ray Society 
Secretary, Dr. Stefan C, Schatzki, 1180 Beacon St., 
Brookline Mass. 62146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4:30 P.M. 

New Hampsuire RogNTGEN Ray Sociery, CHAPTER oF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Sociery or Rapiotocists, Cuaprer or ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New Orteans Rapiorocicat Society, Inc. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 700c3. Meets bimonthly at local restaurants 
selected by the President. 

New York Roentcen Sociery 
Secretary Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N, Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual A Conference, Me Ad 
Hotel, New York, N. Y., Apr. 25-27, 1974. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019, 

New Yors Srare Cuaprer or ACR 
Secretary- Treasurer, Dr. John J, Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11:70. 

NORTH CAROLINA CHAPTER oF ACR 
Secretary-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year, The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is 
held in November at the Mid Pines Club, Southern Pines, 
N.C, 

Norty Daxora Rapro.ocicat Socrety, Cuaprer or ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. $8102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Norty FionipA Rapioocicat Society 
Secretary, Dr. David F. Bew, University Hospital of 
Jacksonville, 62; W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Theodore J. Brickner, ]r., $919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN NEw York Rapiovocicat Society 
Secretary, Dr. Robert C. Friedman, 32: Presidential Way, 
Guilderland, N. Y, 12085. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
May 

NORTHERN CALIFORNIA RADIATION THERAPY Association 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA Rapion OGICAL SOCIETY 
Secretary, Dr. Mark D, Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 93825. Meets on the fourth Monday 
of Sept, Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif, 

NorTHWESTERN New York Rapiorocicau Soctery 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN Onio Raprotocicat Soctery 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Depart- 
ment of Radiology, Toledo, Ohio. 

Outro Srarg Rapiotocicarn Socrety, Cuaprer or ACR 
Secretary, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospital, Barberton, Ohio 44203. 
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Oxtanoma Srare Raprotocicat Socrery, 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla, 74401. Meets in January, May and October. 

Orange County RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pomona, Ful- 
lerton, Calif, 92632. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
he. Orange County Medical Association Bidg., Orange, 

ali 

Oregon Srare RapioLocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr, Ronald W. Phili lips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second 
Wesnesday of month, October through April, at the 
University Club, Portland, Ore. 

OzLEANs PARISH RADIOLOGICAL SociETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second "Tuesday of each 
month. 

Paciric NortHwest Rapio.ocicat Society 
Secretary-Treasurer, Dr. Robert S. Miller, 137 
Farmington Rd., Beaverton, Ore. 97005, 
meeting. 

PaxNsyrvasia Ravio.ocicat Socigrv, CHAPTER or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 

clinic Hosp., Harrisburg, Pa. 17105. 

PurtapsLeniA Roentcen Ray Society 
Secretary, Dr. Howard M, Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19124. 
Meets first Thursday o each month at ; $ P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PrrrspurcH RoENTGEN SOCIETY. 

Secretary, Dr. Stephen C, Bruno, Shadyside Hospital, 
:230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
W ednesday of month, September through May, at the 
Pittsburgh Athletic Association, 

Rapration RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016, International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RADIOLOGICAL SOCIETY or CONNECTICUT, Inc., CHAPTER 
or ACR 
Secretary- Treasurer, Dr. Carl W. Scheer, 335 Cook Ave., 
Meriden, Conn. 06450. Meetings are held quarterly. 

RaproLocicat SOCIETY or GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 4:202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RaproLocicat Society or Greater Kansas Crry 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kan. 66103. Meets 5 
times a year on given dates. 

Raprotocicat Sociery or Lourstana, CHAPTER or ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jefferson 
Hwy., New Orleans, La. 70121. Meets semiannually dur- 
ing Louisiana State Medical Society meeting and 6 
months later. 

Raprorocicar Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Reyer, St. Elizabeth Hosp., 225 
Williamson St. , Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RapioLocicaL Sociery or Ruope ÎsLAND, HAPTER or 
ACR 
Secretary- Treasurer, Dr. Daniel J. Hanson, 116 Nayatt 
Rd., West Barrington, R. E 02806. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary - Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668, Meets three times a year, usually October, Febru- 
ary and May. 

RADIOLOGICAL Society OF THE STATE or New YORK 
Secretary- Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 
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Repwoop Empire RapiotoGicAt Socigry 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricumonp County Rapio.ocican Soctery 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich. 
mond, Va. 2 23221. Meets first Thursday of each month at 
various hespitals. 

Rocuester RoeNTrGEN Ray Soci: ry, Rocuester, N. Y. 
Secretary-A'reasurer, Dr. Kenneth E. Robinson, 1441 Eas: 
Ave., Rochester, N, Y. 14610, Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountas Raptotocicar Society 
Secretary - Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting 
Brown Pæace Hotel, Denver, Colo., Aug. 2-4, 1973. 

Saw Anronro-Crvitian MiLITARY RADIOL OGICAL SOCIETY 
Secretary, Dr. Robert M, Maurer, Santa Rosa Medica! 
Center, Sen Antonio, Tex. 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers’ Club 
at 6330 Pa, 

San Disco RapioLocican Society 
President, James R. Collins, 340 Fourth Ave., Suite ig, 
Chula Vis:a, Calif. 92010. Meets first Wednesday of each 
month at the University Club. 

Saw Fraxetsco Rapio.ocicat Socigry 
Secretary- Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, :900 Sullivan Áve., Daly City, Calif. 94015. 

SEcrioN onk ApioLOGY, CaL tFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. Willi iam H, Graham , 630 East Santa Clara 
St., San Jese, Calif. 

Secrion on RADIOLOGY, 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 13:0 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of Jaruary, March, May and October at 8:00 p.m. 

Section or RADIOLOGY, NATIONAL MEDICAL ASSOCIATION 
Chairman, Dr. Henry W. Wiggins, Jr., My Hosp., 
24537 South Prairie Ave., Chicago, lll. 60616. Annual 
Meeting: New York, N. Y. , Aug. 11-16, ij 

SECTION ON RADIOLOGY, SovTHERN MEDICAL Association 
Secretary, Or. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

SECTION ox RADIOLOGY, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

Sureverorr Raptorocican CLuB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 PM., 
September to May inclusive. 

Sociery ror Peptarric Raprotocy 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen El zabeth Hotel, Montreal, P. Q., Canada, Sep- 
tember 23-24, 1973 

Society oF GASTROINTESTINAL RADIOLOGISTS 
Secretary Freasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032 

Sociery or MUCLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute ef Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63116. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43r St., New York, N. Y. 10017. Annual meeting. 

Soutr Bav EapioL OGICAL Society 
Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 
Clara, Calf. gsost, Meets the 2nd Monday of each 
month at che Santa Clara County Medical Association 
Bldg., 700 Empey Way, San Jose, Calif. 

Sours Carotina RapioLocicAL Society, Cuaprer or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
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tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Soura Coast Rapro.ocicat Society 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837, Santa Barbara, Calif. 93102. Meets fourch Monday 
of the month, Oct. through May. 

Sour Dakora Rapiorocicar Society, Cuaprer or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. «710. Meets in spring with State Medical 
Society and in fall. 

SovruERN CaLrronNiA Rapiation THERAPY Society 
Secretary Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 90:02. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O, Box 7544, Mobile, Ala. 36607. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, E! Paso, Tex. 
Meets last Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

Tennessee Rapiorocican Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
Country Hospital, Columbia, Tenn. 38401. Mects an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting, 

Texas Srare Rapiorocicar Sociery, Cuaprer or ACR 
Secretary, Dr. Herman C. Sehested, 815 Mecical Tower, 
Room 100, 1:«o. W. Rosedale St, Fort Worth, Tex. 
76104. Annual meeting. 

Tue FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal tog, P.Q., Canada. Annual meeting. 

Tri-State RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper PeninsuLa RADIOLOGICAL SOCIETY 
Senday, Dr. A. Gonty, Menominee, Mich, Meets quar- 
terly. 

Uran Srare Rabiotocicar Socigrv, CHaprer or ACR 
Secretary- Treasurer, Dr. John F. Stucki, Department ot 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont RapioLoaicar Society, CHAPTER aor ACR 
Secretary, Dr. J. Lorimer Holm, R.R. 43, Barre, Vt. 05641. 

Virginia Cuaprer or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 8952 Bell. 
fonte Rd., Richmond, Va. 23229. 

Wasnincron, D. C., CHaerEeR or ACR 
Secretary-Treasurer, Dr. Albert M. Zelna, gito Seven 
Locks Rd., Bethesda, Md. 20014. 

VAMIDSTUN Srate RADIOLOGICAL SOCIETY, UHAPTER OF 
AC 
Secretary- Treasurer, Dr. John N. Roehr, ict1 Medical 
Dental Bldg., Seattle, Wash. 98101. 

West Vircinia RapioLocicat Society, Cuap:gg or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, H, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee, 

Wesrcnesrer County Rapiotogicat Society 
Secretary, Dr. Max C. King, 314 Woodland Hills Rd., 
White Plains, N. Y. 10603. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RapioLocicaL Socigry, CHAPTER or ACR 
Seeretary-Treasurer, Dr. Marvin L. Hinke, 63 S. Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and September, 

Wisconsin Sociery or TugnAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W, Edland, Gundersen Clinic, 
LaCrosse, Wis. 54601. Meets quarterly. 
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Wyoming RapioLocicat Society, CHaPrER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico anp CENTRAL AMERICA 
AsociACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Francisco Mirambell 5., Apartado 3352, 
San José, Costa Rica. Thirteenth Central American 
7 ss of Radiology, San José, Costa Rica, Dec. 
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Panamá. Comprising: Guatemala, El Salvador, Hon. 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Mirambell, Apartado 
3332, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

Asociación PusRTORRIQUENA pe Rapio.ocia 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Sociepap pg RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av, Nte, No. 434, San 
Salvador, Rep. El Salvador. 

Sociepap DE RapioLocíA pg GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A o-05, Zona 1, 
Guatemala, 

Sociepap Mexicana DE RapioLocía, A.C. 
Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month, 

Sociepap RapiotócicA PANAMERA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No, 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Socrepap RapioLócicA pg Puerro Rico 
Secretary, Dr. Heriberto Pagán Sáez, Box 9587, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 p.m, at the Puerto Rico Medical Association Bldg. 
in San ]uan. 


British COMMONWEALTH OF NATIONS 

Association oF RADIOLOGISTS or THE Province or 
QUEBEC 
121 Boul. Taschereau, Greenfield Park, P.Q., Canada. 
Meets four times a year. 

Barris Instirure or RapioLoGY 
Honorary Secretary, Dr. T. Kerr, 32 Welbeck St., London, 
WiM/7PG, England. Meets monthly from October until 
May. 

CANADIAN Association or Puysicists, Division or Map. 
1CAL AND Brotocicat Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1o53 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN Association or Rapiotoc 
Honorary Secretary, Dr. Champlain Charest, rsg% Sum. 
merhill Ave., Montreal 109, Que., Canada. Thirty- 
seventh Annual Meeting, Regency Hyatt House, 
Vancouver, B.C., April 21-26, 1974. 

Epmonton anp Districr Rapiotocican Socigry 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facuity or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, WC2A 3PN, England. 

Facucry or Rapiotocisrs, Roya, COLLEGE or SURGEONS 
IN TRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

MowxrnEAL RaproLocicar Srupy Cius 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 
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Secrion or Raprotocy or tHe Rovar Society or MEDI- 
cine (CONFINED To MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole London, W. : 
M8AE, i England. 

SociÉrÉ CANADIENNE-FRANÇAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada, Meets every third Tuesday 
from October to April. 

Tue Hosprrat PHYSICISTS? ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 gBX, England. 

Foronro RapiotocicAn SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, $ September through May. 

Rovat Coree or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St, Sydney, N.S.W. 2000, Australia. 
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Cotrécio BrRAasiLEIRO DE RADIOLOGIA 
Secretary- meneran Dr. Miguel Mario Céntola, Caixa 
Postal :984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SocigDADEs DE Rapiorocía 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Ri y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
C nun y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiologia y Medicina 
Nuclear; Sociedad de Radiología de "Tucumán; Sociedad 
de Radiol ogia del Nordeste Argentino; Sociedad de Ra- 
diología de La Plata; and Sociedad de Radiologia de San 
Juan. 

Secretary -General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RADIOLOGIA 
Secretary General, Dr. Tomás J. Gutiérrel E, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SocigDAD BotiviaNA DE RapiorocíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SocigDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, Sáo Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M, in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

Socigbap CnitENA De Raptotocía 
Secretary, Dr. Claudio Cortés, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M. 

Sociepap COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

Socigbap EcuaroniANA DE Rabiorocía 
Secretary, Dr, Carlos Palau Jimenez, Casilla £469, Guaya- 
quil, Ecuador. 

SociEDAD ParaGuaya DE RapriorocíA 
Secretary, Dr. Hugo Volpe Rios, 
Asuncion, Paraguay. 

Sociepap Peruana DE RADIOLOGIA 
Seeretary-General, Dr. Miguel Chiappori Cambana, Av. 
General Santa Cruz ee 315, Miraflores, Lima, Perú, 

Casilla Correo, 2306, Lima, Peri. Meets monthly except 
during January, February, and March. 

Socrepab DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
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quilla, Colombia. Society meets monthly at the Instituto 
de Radiciogia. 

Soctepam pe RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 

Societ DADb«GE RADIOLOGÍA DE La PLATA 
Secretary. Dr. Hiram D. Haurigot, Calle zo No. 374, La 
Plata, Argentina. 

Socigbar me RADIOLOGÍA, 
Meépics DEL URUGUAY 
Secretacv-General, Dr. Manuel Gonzales Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

Socigpaps DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

Sociepan oe RoEeNTGENOLOGÍA Y Mepicina NUCLEAR DE 
LA Provincia pg CÓRDOBA 
Seeretars-General, Dr. Lucas C, Di Rienzo, Ave. Gri, 
Paz. 1«:, Córdoba, Argentina. 

Socrepap pz Rapiotocía, RApiorEngAPÉUTICA Y MEDICINA 
N ECLER, DE Rosario 
Seeretary-General, Dr. Federico Fragola, Santa Fe 1798, 

Argentina, 

SocigDAD SavrESA DE Rapiotocía v MepicinaA NUCLEAR 
Seeretars, Dr. Julio Luis Baldi, Av. Sarmiento $36, Salta, 
Argenti 

SociEbAD ¥ENEZOLANA DE RapioLocfa v MabiciNA Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartade 
Postal 3213, Candelaria, Caracas, Venezuela. Meets 
monthlz, third Friday at Colegio Médico del Distrite 
Federal, Caracas. 
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CONTINENTAL EUROPE 





Osrerreronascue RÖNTGEN-GESELLSCHAFT 
Secretars, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Ma ariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik- 

Société orare BeLceE pe RADIOLOGIE 
General Secretary, Dr, Joseph Baeyens, Alost, Belgium. 
Meets m February, March, May, Jane, September, 
October, November and December. 

Sociéré OPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretarz, Dr. P. Hicken, The Children’s Hosp., Lady 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Permanent Secretary, Clément Fauré, Hopital des En. 
fants Malades, 149, rue de Sevres, 75 "Paris 15e, France. 

Soctéré Fzancaise DE RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLÉAIRE gr ELECTROLOGIE, and its branches: Soci- 
ÉTÉ pv Sop.Ovgsr, pu LITTORAL MÉDITERRANÉEN, Dt 
CrxTRE ET Lyonnais, DU Norb, pe L'Ouest, ve t'Esr, 

er pu Massir CENTRAL, Parent Society 

meets thisd Monday of each month, except during July, 

d September, rue de Seine 12 , Paris, France 


























Secretarz-Generat, Dr. Ch. Proux, 9 rue Daru, Paris 8° 
France. 
SociErÉ Paancalse DE NEURORADIOLOGIE 
Secreta: nerai, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting. 
CESKOSL /ENSKÁ RADIOLOGICKÁ SPOLEČNOST 


Associate Professor Jaromír Kolář, M.D., 
Sc.D., K diological Clinic, Praha 2, U nemocnice 2, 
ia, Meets monthly except during July 
August al eptember. Annual general meeting. 
DEUTSCHE ROnrGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di 
rector cf Medizinisches Strahleninstitut der Universita: 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 
SocigrÀ iratiaNa pi RaproLocia Mepica & MEDICINA 
NUCLEARE 
Adminisvative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually, 
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Socigras Raptotocica Danica 
Secretary, Dr. Bent Langenfeldt, Tretommerve} 20a, DK- 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING Voor RADIOLOGIE 
Secretary, Dr, J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägen 5 C., Finland. 

Sociepap EspaNota pe RaproLocía v Exvecrro.ocia 
MÉDICAS v DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, it. Madrid 1, 
España. Meets every second Friday of each month, Oct, 
to June, inclusive, in Madrid. 

Socigbapg Portuguesa pe RADIOLOGIA E MEDICINA 
NUCLEAR 
Secretary-Genera/, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG FUR RabioLociE, Nu. 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
Suisse pe RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr, med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 











ASIA 


Inpian RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras-—25, India, 

Inponesian RapioLoGIcaL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja. Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djkarta, Indonesia. 
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iranian RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Soctety meets on the second Saturday 
of each month. 

IsgAEgL Rapiorocican Socigry 
President, Dr. L Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

Japanese American RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp., Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly at 
various locations in Tokyo. 

PutuierisE CoLLEGE or Rapiotocv 
Seeretary- Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines, 
Meets every second Thursday of the month. 

RapioLoaica Socigry or THAILAND 
Secretary, Prof, Rojana Suvansuthi, M.D,, Ph.D., 
Depart, of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


Association or RADIOLOGISTS or WEST ÁFRICA 
Honorary Secretary, Dr. T. M. Kolawole, University Col- 
lege Hospital, University of Ibadan, Ibadan, Nigeria, 

RADIOLOGICAL SOCIETY or SOUTH Arrica 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH Arrican Internationa, RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 








ABSTRACTS OF RADIOLOGIC 
LITERATURE 


E. FREDERICK LANG, M.D., Editor 

















INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 
Heap 


Moses, D. C. e£ al.: Quantitative cerebral cir- 
culation studies with sodium pertechnetate. 
Rix api, L ef al.: Radionuclide cisternography 
in subdural hematomas.................. 


NECK AND CHEST 
Utucenannt, H. ef al: Allergic reactions of 


the lung from drugs....00..000000.020..... 
ELLecasr, H. et al.: The atypical lung infarct. 


ABDOMEN 


Davies, M., and Keppie, N. C.: Abdominal 
actinomycosis. 62... ee 
Biuwcagr, L. H., and Kennepy, A.: Car- 
cinema of the ampulla of Vater and duo- 
Dianne M Eo as 
Sorros, D., and Lawros, G.: Angiographic 
diagnosis of aneurysms involving the hepatic 


Puit, T. e a/.: Abdominal aortography in the 
newborn via the umbilical artery.......... 

KrsstER, R. E. et al: Value, complications, 
and limitations of umbilical vein catheteriza- 


SKELETAL SYSTEM 
Nixon, G. W, and Connon, V. R.: Epiphyseal 
involvement in pol yostotic fibrous dysplasia: 
a report of two Cases... a,oa olaaa 


Rerrer, F. B. e£ al.: Central chondrosarcoma 
of the appendicular skeleton... ........L. 


Bioop anp LYMPH SYSTEM 


Virek, J., and Kašpar, Z.: The radiology of 
the deep lymphatic system of the leg... ... 


750 


GENITOURINARY SYSTEM 


Sraas, E. V. et al.: The use of radionuclide 
studies :n the prediction of function in renal 
failure. 

kegrrtgwztL, M. ef al.: Spontaneous extrava- 
sation of urine secondary to ureteric obstruc- 
TON hoa cos Loss ated atcha Eee fit 

Kina, D. ©: Renal ultrasonography: an aid in 
the clinical evaluation of renal masses... .. . 





Nervous System 


Forrana,€. ef a/.: Progress in myeloradiculog- 
raphy with new water soluble contrast 
médiation eae che NAN e ar ney 

Cotacranpe, C., and Pererri, G.: Neurologic 
localizations in systemic reticulolymphop- 
Ath esis Mt aie pte Sept e vates : 


RADIATION AND NEUTRON THERAPY 


Ray, G. R. et al.: Definitive radiation therapy 
of carcigoma of the prostate: a report on 15 
years experience... liis sess. 

Surra, D. G. et al.: Histiocytosis X: role of ra- 
diation therapy in management with special 
reference to dose levelsemployed. ......... 

Fievp, S. B.: Radiobiological aspects of fast 
neutron therapy... .....000000.0....00.. 

Carrerat:, M.: Clinical experience with fast 

Morrison, R.: Problems with neutron therapy 

ULTRASOUND 

Brum, M. et al.: Clinical applications of thy- 
roid echography... 20000000000... 20... 

Kristensen, J. K. e£ al: Ultrasound in the 
demonstration of renal masses............ 

CaMPBELL, S, and Kuryax, A.: Comparison 
between urinary estrogen assay and serial 
ultrasowc cephalometry in assessment of 
fetal growth retardation. ................ 





745 


746 


ROENTGEN DIAGNOSIS 
Heap 


Moses, Davin C., Natarajan, T. K., PREVIOS 
Tuomas L, UDVARHELY, Georce B., and 
Wagner, Henry N., JR. Quantitative cere- 
bral circulation studies with sodium per- 
technetate. 7. Nuclear Med., March, 1973, 
74, 142-148. (From: The Johns Hopkins 
Medical Institutions, Baltimore, Md.) 


The authors previously reported the use of sodium 
pertechnetate combined with a gamma seintillation 
camera in the differential diagnosis of pazients sus- 
pected of having cerebrovascular diseases or mass 
lesions of the brain, Mass lesions were almost al- 
ways found to have a blood flow that wzs equal to 
or greater than that of the surrounding b-ain, while 
the areas of the brain involved in thromboembolism 
had evidence of decreased circulation. 

The present report describes the results obtained 
using a computer interfaced with a gamma scintilla- 
tion camera to compare the integrate’ counting 
rates measured over specific regions of tke cerebral 
cortex from the time of the intravenous iajection of 
Te!" pertechnetate up to the time of peak radio- 
activity. The initial slope describing tae rate of 
arrival of the tracer at various regions of the cortex 
was measured and comparisons were mace between 
corresponding regions over each cerebral hemisphere. 

Fifty of the patients studied had no cinical evi- 
dence of cerebrovascular disease; 23 had cerebro- 
vascular accidents, including 17 who were within 3 
weeks of the acute episode. A bolus of 2e me Tc? 
was injected intravenously and cranial aetivity was 
recorded in serial 1 and 2 second frames m a 64X64 
matrix format by means of an image display and 
analysis system interfaced to the gamma camera. 
Vertex views were made to show both s des simul- 
taneously, 

The right/left ratios were 1.00+0.10 (1 s.d.) in 
the so patients without clinical evidence of cerebro- 
vascular accidents; 75 per cent of the <3 patients 
with cerebrovascular accidents had right left ratios 
that were beyond 2 s.d. of the normal mean. 

‘The authors believe that the present study has 
potential value in evaluating patients suspected of 
having cerebrovascular disease.— Charles JF. Cooley, 
M.D. 


Riwanpi, [ratro, Harris, Wittiaw O., JR, 
and Di Cutro, Giovanni. Radionuclide 
cisternography in subdural hematomas. Radi- 
ology, Dec., 1972, 705, sg7~602. (Address: 
Italo Rinaldi, M.D., Hampton Roads Neuro- 
logical Center, 11 Bruton Avenue. Newport 
News, Va. 23601.) 

One of the authors (L.R.) had previously issued a 
case report in which there was shown a definite ab- 
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normality in the normal flow of RIHSA (I 131) over 
the convexity of a cerebral hemisphere, which led 
to the disclosure of a subdural hematoma by carotid 
arteriography. The finding was serendipitous as the 
radionuclide cisternography was performed in a 
search for occult hydrocephalus. However, it 
spurred the initiation of a systematic study of sub- 
dural hematomas via radionuclide cisternography. 
Patients with a presumptive diagnosis of subdural 
hematoma were so studied whenever clinically indi- 
cated, if the imposed delay to surgical alleviation 
was justifiable. 

Eleven patients are reported. Three never came 
to surgery, and were managed conservatively. 
These were confirmed by carotid arteriography. 
Fight additional patients came to surgical evacua- 
tion, and were studied either preoperatively, post- 
operatively, or both. A well-established cisterno- 
graphic technique was employed using RIHSA 
d 131) and a rectilinear scanner. No complications 
were encountered. All cisternograms exhibited ab- 
normal] patterns, excepting 2 postoperative studies. 

Preoperatively, the abnormal pattern was usually 
that of a "negative asymmetry" or "cold" area over 
the convexity corresponding to the location of the 
hematoma. This was demonstrable even in bilateral 
accumulations. However, in 2 of the patients who 
did not come to surgery, the contrary was shown, 
and "positive asymmetry" or "hot" areas were 
present in the region of the hematoma (brain in- 
jury?). Displacement of the mid-line interhemi- 
spheric radioactivity pool away from the hematoma, 
and/or downward displacement of the sylvian radio. 
activity pool on the same side as the hematoma 
was demonstrated in 2 cases. Questionable endo- 
ventricular penetration of the radioactivity was 
noted in 1 case. 

Postoperatively, the most common feature was a 
relative lack of radioactivity (negative asymmetry) 
over the site of the evacuated hematoma. However, a 
normal pattern was seen in 2 cases. No displacement 
of mid-line or sylvian fissure activity was seen. A 
positive asymmetry was demonstrated in 1 patient 
who had required cortical vein coagulation at the 
time of surgery. 

The relative merits of cerebral angiography, con- 
ventional brain scanning and radionuclide cistern- 
ography in pre- and postoperative periods, as they 
relate to subdural hematomas, are discussed. In- 
cluded are possible explanations for the so-called 
"positive asymmetry," or "hot" spots, which seem 
to be the exception in the latter method of detection 
of subdural hematoma sites. Two additional cases 
are reported in an addendum.—F. C. Petty, M.D. 





NECK AND CHEST 


Uracenannt, H., LOnsEns, P., and Garp- 
MAYER, K. Allergische Reaktionen der Lunge 
durch Arzneimittel. (Allergic reactions of the 
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lung trom drugs.) Foertschr. a. d. Geb. d. 
Rénigenstrahlen u. d. Nuklearmedizin, Veb., 
1973, 778, 125-136. (Address: Prof. Dr. H. 
Uthgenannt, 2407 Travemünde, Seeblick 5, 
Germany.) 

Allergic reactions of the respiratory tract usually 
cause interstitial lung changes and may develop into 
the syndrome of pulmonary fibrosis. In most in- 
stances, however, the manifestations are of short 
duration and tend to disappear when the noxious 
drug is eliminated. 

Altogether 10 patients with acute drug allergy 
were roentgenologically evaluated. Simultaneously, 





14 cases of Nitrofurantoin fever were observed. In 
the acute drug allergy, the pulmonary reactions 
usually remain clinically silent except for symptoms 
of asthma. Nitrofurantoin hypersensitivity, how- 
ever, causes an acute drug fever. [n S cases, an 
acute pleuropulmonary or cardiovascular disease 
was simulated with negative roentgen findings in 2. 

The allergic drug fever produced streaky den- 
sities in the lower lung fields partly with small inter- 
woven areas of haziness. Septal lines were also found, 
but they were not as sharply defined as the Kerley 
lines seen in cardiac edema. There were also sub- 
pleural stripes of insudation. Both lungs were usually 
involved, predominantly the lower lung fields; in 2 
instances also the middle lung field. The changes 
were most advanced and widespread in the Nitro- 
furantoin fever. 

The streaky-reticular densities tended to become 
confluent. Pleural reactions occurred in the Nitro- 
furantoin fever only. 

In all acute cases, complete clearing of the lung 
fields occurs 1 to 4 days after elimination of the 
offending drug. In the chronic form, the chances 
for recovery become unpredictable, When Nitro- 
furantoin is taken intermittently, the cause of the 
chronic pulmonary changes can remain obscure for a 
long time, but the roentgenologist may prove helpful 
in suggesting the possibility of an underlying drug 
reaction. Ernest Kraft, M.D. 








Eviecastr, H., Haas, P., Huser, W., and 
ScnmĪmoLLER, Hy. Der atypische Lungenin- 
farkt. (The atypical lung infarct.) Wien. klin. 
He chuschr.. Nov., 1972, 46, 243-747. CAd- 

Prof. Dr. H. Ellegast, Röntgen- 

diagnostisches Zentralinstitut der Landes- 

krankenanstalten Salzburg, À-:o20 Salzburg, 

Austria.) 


dress: 


Acute pulmonary infarcts represent a frequently 
occurring disease and become formidable as a post- 
operative complication. A transient dyspnea, tachy- 
cardia, and retrosternal pain should arouse clinical 
suspicion. Roentgenographically, a localized anemic 
zone can usually be detected together with ipsilateral 
elevation of the diaphragm. In the hemorrhagic in- 
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farct, there is enlargement of the right heart includ- 
ing the pulmonary artery segment, pulmonary 
congestion, pleural effusion, and atelectasis. The 
characcerstic wedge-like densities in the periphery 





are rarely observed. Recovery usually takes place 
from 2 to & weeks. 


Occz ally, atypical chronic infarcts occur ia 
the ellerv with circulatory failure. These may 
simulate an acid-fast lesion of the cavernous type 
or a raalgnant neoplasm of the round focus. A 
correct diagnosis can rarely be made during life 
except by excluding all other possibilities. A char- 
acteristic acute episode fails to develop; instead, a 
chronic thromboembolic disease with circulatory 
disturbance in the elderly is present. Six pertinent 
cases are reported. 

All patents died a few weeks after hospital ad- 
mission. from cardiopulmonary failure. A correct 
diagnosis eould only be established at necropsy. In 4 
strongly sus 

















patients, a tuberculous disease was 
pected because of the presence of cavernous lesions. 
The sparum, however, had always remained nega- 
tive for acid-fast organisms and the patients hac 
failed te respond to specific chemotherapy. In 2 
patients, sound lesions had simulated a broncho- 
genic carcinoma. 

In tke differential diagnosis, septic emboli anc 
suppurzting infarcts have to be excluded. Clinically, 
these candi tions are accompanied by high fever anc 
massive perulent expectoration. In addition to con- 
ventional roentgenography, tomography, angtog- 
raphy, anc scintigraphy can be helpful in arriving 
at the correct diagnosis. Ernest Kraft, M.D. 














ABDOMEN 


Davies, ML, and Keppie, N. C. Abdominal 

actinomycosts. Brit. J. Surg. lan, 1973, 
60, 43-22, (Krom: The Royal Infirmary, 
Manchester, England.) 


Aetinemeces israeli (bovis), an anaerobic fungus, 
is a commen saprophyte in the mouth and gastro- 
intestinal tract. Break in the continuity of the 
mucosa by trauma, surgery or disease permits infec- 
tion anywhere along the tract. Dense inflammatory 
reaction at the site of infection with abscess forma- 
tion. frequently results in fistulous tracts and 
sinuses. Lymphatic spread does not occur, but sec- 
ondary infection causing lymphadenitis is common. 
Hematozerous spread may result in liver involve- 
ment. Abort 20 per cent of the cases have the pri- 
mary site o! involvement in the abdomen, usually in 
the region of the cecum. At Manchester Royal 
Infirmary 7 cases of abdominal definemycrs were 
seen in a 2c year period. Five of these originated in 
the apperi£x, 1 in the sigmoid, and 1 in the gall- 
bladder or Gucdenum. The latter 2 locations are very 
rare sites o£ involvement. 

The sigmoid infection occurred in a 20 vear old 
housewife, who had been complaining of pain in her 
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left iliac fossa for 4 months and had lost weight, but 
had no other symptom than mild frequency of 
micturition. A tender mass in the left pelvis proved 
at surgery to be fixed to the pelvic wall and con- 
tained multiple abscesses. The transverse colon was 
incorporated in the mass, but the fallopian tube and 
ovary were not. The abscesses were dreine and 
bacteriologic studies showed gram positive cocci but 
no "sulfur granules" were found at this tirac. 

The wound healed and the patient was allowed 
home, but pain recurred in approximately 2 months, 
and swelling in the left lower quadrant in 3 months. 
The mass became larger and she began to have drain- 
age from the previous drain site. Approximately 4 
months after the initial surgery, a second operation 
for drainage of the abscess and excision of the sinus 
tract resulted in recognition of the cha-acteristic 
yellow granules and culture, with histologic identi- 
fication of fctinomvyces. On long term penicillin 
therapy all signs and symptoms cleared, the wound 
healed, and liver function tests, which hac been ab- 
normal, returned to normal, 

Of the total 7 cases reported, ¢ hac draining 
sinuses, and g had cultured and bacteriolozic studies 
initially which were not diagnostic of the .Zeiino- 
myces. The persistent and recurring abscesses were 
present in all cases.--Lois Cowan Collins, ^ T.I). 








Biumearr, L. H., and Kennepy, A. Carcinoma 
of the ampulla of Vater and duodenum. 
Brit. F. Surg., Jan., 1973, 60, 33-49. (From: 
Sheffield Royal Infirmary and Department 
of Pathology, University of Sheffield, Shef- 
held, England.) 


Thirty-one cases of carcinoma of the zmpulla of 
Vater and duodenum were classified on tre basis of 
pathologic criteria and location. Nine were polypoid 
papillary adenocarcinomas at the ampulla; 19 were 
nonpapillary adenocarcinomas, of whici 4 were 
duodenal and 15 ampullary. There were 3 ampullary 
tumors of mixed type. 

"The clinical behavior was related to the pathology 
and location. Carcinomas without a papilary struc- 
ture were more invasive, more often associated with 
abdominal pain, more frequently misdiagaosed, and 
were associated with a higher mortality rate. Lesions 
in the ampullary region were associited with 
jaundice which was often intermittent. Lesions out- 
side the ampullary area presented early vith vomit- 
ing but without Jaundice. 

Four cases were lost to follow-up. Three patients 
survived § years. Seven patients are alive ind well at 
periods between 2 and $ years after operation. 

The occurrence of fluctuating Jaundice n over half 
the patients with carcinoma of the ampu lary region 
is in agreement with the findings of the others, and 
the gallbladder may be intermittently palpable. On 
the other hand, the jaundice associate. with car- 
cinoma of the pancreas rarely fluctuatec. Papillary 
tumors at the ampulla were likely to cawse painless 
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jaundice. [ron deficiency anemia and occult blood in 


stools are also common occurrences. 

The most important diagnostic procedure is the 
barium meal examination; hypertonic duodenog- 
raphy may be a useful aid. Reliance should not be 
placed on a negative study, however, because a small 
periampullary lesion may not be demonstrable. 
Aspiration of duodenal contents for cytology, 
fiberoptic duodenoscopy with biopsy, and endoscopic 
pancreatocholedochography all may contribute to 
more accurate diagnosis. 

The $ year survival for the whole group of 27 pa- 
tients was 11.1 per cent. However, in those patients 
with Type 1 tumors (polypoid papillary tumors of 
the ampulla), the 5 year survival rate was 25 per 
cent.--Lers Cowan Collins, M.D. 


Surros, Davin, and Lawron, GEOFFREY. 
Angiographic diagnosis of aneurysms involv- 
ing the hepatic artery. C/in. Radiol, Jan., 
1973, 24, 43-48. (From: Radiological De- 
partment, St. Mary's Hospital, London, 
W.2, England.) 


The authors report 3 cases of aneurysms involving 
the hepatic artery, first diagnosed at the time of 
operation, and subsequently proven by celiac or 
hepatic arteriography. 

The triad of right upper quadrant pain, jaundice, 
and gastrointestinal bleeding should suggest the 
diagnosis, but rarely are all 3 symptoms and signs 
present, so that the diagnosis is usually only made at 
operation or postmortem examination. 

Atherosclerosis, trauma or infection are the usual 
etiologies responsible for hepatic artery aneurysm. 

Celiac and superior mesenteric angiographies are 
recommended for evaluation of the patient with sus- 
pected hepatic artery aneurysm. 

Since so many of these cases demonstrate poor 
perfusion of the liver beyond the aneurysm, it is 
important to evaluate the superior mesenteric artery 
in addition to the celiac artery, so that collateral 
circulation to the liver is documented. If the col- 
lateral circulation is not satisfactory, liver necrosis 
may develop following ligation and excision of the 
aneurysm.—Roert I. White, Fr., M.D. 


Simpson, AraN, and Smivasrava, V. K. 
Pseudocyst of the pancreas. Brit. J. Surga 
Jan., 1973, 60, 45-49. (From: West Brom- 
wich and District General Hospital, Staf- 
fordshire, England.) 


Approximately 80 per cent of pancreatic cysts are 
pseudocysts. The main causes are: (1) acute pan- 
creatitis; (2) upper abdominal trauma; and (3) 
neoplasm (rare). 

Although acute pancreatitis accounts for most of 
the cases, the authors found only 8 cases in a review 
of 72 patients with acute pancreatitis. In a similar 
review, Louw ef a/. found an incidence of 20 per cent. 
In a series of 20 patients with upper abdominal 
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trauma, Warren and Hardy found 13 patients with 
pseudoc ysts. 

During the acute phase of pancreatitis, or as a 
result of trauma, the pancreatic exudates, rich in 
digestive enzvmes, are discharged into the retro- 
peritoneal spaces or lesser omental sac. Initially, 
some of them pass through the foramen of Winslow 
into the greater peritoneal space, accounting for the 
bloodstained ascites and fat necrosis encountered at 
laparotomy in these patients. Within a few days the 
foramen of Winslow becomes sealed and the pseudo- 
cyst is created. Sometimes a connection between the 
cyst and a pancreatic duct becomes established, 
and in this case intermittent blockage of the sphincter 
of Oddi may account for fluctuation in the size of the 
cyst. 

In reviewing cases of pseudocyst, the authors 
noted the following roentgenographic aids to diagno- 
sis: (1) distortion of the stomach and transverse 
colon and increased vertebrogastric distance; (2) 
displacement of the duodenal cap towards the left 
of midline in the anteroposterior view; and (3) widen- 
ing of the duodenal sweep. Routine chest examina- 
tion showed no mediastinal extension in this series. 
Serum amylase studies, done shortly after admis- 
sion in 6 of the 8 cases, revealed elevation to 1,600 
Somogyi units in § patients and to 800 units in one, 

The treatment required is some form of surgical 
drainage, not only for cure, but to prevent the 
dangerous complications of spontaneous rupture of 
the cyst with resulting peritonitis, gastrointestinal 
hemorrhage, and pancreatic abscess. There is also 
the possibility of association. of carcinoma of the 
pancreas, 

The 8 cases are described briefly. The etiology was 
acute pancreatitis in 5, and mumps in t; in 2 cases 
the etiology was not clear, the patients presenting 
initially because of an abdominal mass. 

All were treated with some form of drainage. One 
recovered after simple marsupialization (a 74 vear 
old woman). In 2 patients drainage was initially 
through a cystogastrostomy in one, and externally 
through a Foley catheter in the other, and second 
operations, forming a Roux-en-Y loop to jejunum, 
were required. In 3 patients drainage through the 
stomach was successful. A seventh patient ruptured 
the cyst spontaneously. Subsequently a cholecystec- 
tomy was performed. All of these patients recovered. 

The eighth patient, initially thought to have car- 
cinoma of the pancreas, had a hemipancreatectomy 
and died on the roth postoperative day of coronary 
thrombosis.-Lois Cowan Collins, M.D. 


PHitp, T., Cockpurn, F., and ANDERSON, 
J. M. Abdominal aortography in the new- 
born via the umbilical artery, Clin. Radiol., 
Jan., 1973, 24, 54-61. (From: Departments 
of Diagnostic Radiology, Child Life and 
Health, and Pathology, Royal Infirmary and 
University of Edinburgh, Edinburgh, Scot- 
land.) 
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Five cases of neonatal mass lesions of the liver and 
kidney diagnosed by umbilical aortography are re- 
ported. 

The authors describe the technique of umbilical 
aortography and the angiographic findings in 1 case 
of hepatoblastoma, 3 cases of multicystic renal dis- 
ease and 1 case of adult tvpe polvcystic disease. 
Typical neovascularity was demonstrated within the 
liver in hepatoblastoma. Absent or markedly at- 
tenuated renal arterial branches were shown in the 
examples of multicystic renal disease, while an en- 
larged kidaey with a larger than normal renal arterial 
supply was demonstrated in the example of poly- 
cystic kidney. 

The authors suggest that umbilical aortography is 
a safe and rapid way of diagnosing neonatal masses; 
they have encountered no complications using this 
technique. 

They aso demonstrated the usefulness of ultra- 
sound examination in the early diagnosis of abdomi- 
nal masses. 

Umbilical aortography allowed them to gain in- 
formation about the vascular supply of the mass in 
addition te pyelograph y.— Roéer? L. White, Jra M.D. 





Kessteg, RicHarp E., Tice, Davin A., and 
Zimmow, Davin S. Value, complications, and 
limitations of umbilical vein catheterization. 
Surg., Gynec. G Obst., April, 1973, 236, 529- 
s35. (Prom: Department of Surgery and 

ledicine, New York University School of 
Medicine, New York Veterans Administra- 
tion Hospital, New York, N. Y.) 


Cannulation of the umbilical vein permits visual- 
ization of the portal venous system and allows vari- 
ous diagnestic therapeutic and research procedures. 

The umbilical vein is cannulated extraperitoneally 
with passage of a 16 to 22 F catheter into the left 
branch of che portal vein. A total of 174 cannulations 
has been performed in this series; so per cent were 
done to measure portal pressure and obtain porto- 
grams in patients thought to have portal hyperten- 
sion; 7 of these patients did not have portal hyper- 
tension and 3 had extrahepatic portal block due to 
pancreatitis. Eighteen per cent of the patients were 
catheterized for evaluation of hepatic tumors and to 
document the response to cancer chemotherapy; 13 
per cent ef the patients were cannulated to divert 
portal blood through an extracorporeal umbilico- 
saphenous shunt. 

The cannulation can be repeated; the catheters 
were left ài situ from 1 hour to 2 months. Cannula- 
tions were performed under general anesthesia in 124 
patients and under local anesthesia in the remaining 
patients. Ten per cent of the cannulations were un- 
successful —Ronaid Y. Ross, M.D. 


SKELETAL SYSTEM 


Nixon, GEoRnGE W., and Conpon, Vincit R. 
Epiphrseal involvement in polyostotic fi. 
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brous dysplasia: a report of two cases. 

Radiology, Jan., 1973, 706, 167-170. (From: 

Department of Radiology, Primary Chil- 

dren’s Hospital, Salt Lake City, Utah.) 

Two cases of polyostotic fibrous dysplasia with 
epiphyseal involvement are reported. 

Epiphyseal involvement occurs prior to the closure 
of the epiphyseal growth plate. Roentgenologically, 
these lesions are lucent with fine sclerotic margins 
and may bridge the epiphyseal growth plate. Typical 
changes of fibrous dysplasia were present in the 
adjacent portions of the involved bones in both 
cases. 

Etiology of fibrous dysplasia may be a defect in 
bone formation which develops at the epiphyseal 
growth plate. Demonstration of extension across the 
epiphyseal growth plate supports this hypothesis. 

A limited number of bone diseases are included in a 
differential diagnosis of radiolucent lesions in an 
epiphysis. Chondroblastoma and acute or chronic 
osteomyelitis are by far the most common. Other 
solitary bone lesions occasionally involving the 
epiphysis include: eosinophilic granuloma; uni- 
cameral bone cyst; chondromyxoid fibroma; giant 
cell tumor; and desmoplastic fibroma. Sabchondral 
defects which occur in osteochondritis dissecans, 
hemophilia, and the various causes of aseptic 
necrosis are easily differentiated. Distinguishing the 
epiphyseal lesions of fibrous dysplasia from other 
causes of lucent epiphyseal defects has not been 
difficult. Adjacent involvement of the metaphyses 
was present in all cases. If an epiphyseal defect 
were to develop as a solitary lesion, its appearance 
would not be specific.—JF. O. Havens, M.D. 


Reirer, FEDERICO B., ACKERMAN, LAUREN V., 
and SrapLeE, Tom W. Central chondro- 
sarcoma of the appendicular skeleton. Radi- 
ology, Dec., 1972, 705, 125-530. (Address: 
Tom W. Staple, M.D., Mallinckrodt Insti- 
tute of Radiology, 510 South Kingshighway, 
St. Louis, Mo. 63110.) 


A series of 14 cases of central chondrosarcoma of 
the appendicular skeleton seen over a period of 16 
years was reviewed. There were 9 men and 5$ women. 
The ages ranged from 13 to 74 years with the peak 
incidence in the fifth decade. 

All noted pain at the tumor site, and in 2 a tumor 
could be felt. Pathologic fracture occurred in 1 case. 

Chest roentgenograms of each was normal at the 
time of discovery of the tumor. The proximal femoral 
shaft was the most common site followed by the 
humeral head and proximal shaft. Characteristically 
proximal femoral shaft lesions are elongated, lytic, 
slightly expansile and multilobulated extending 
through the medullary canal. Periosteul reaction 
produces uniform density of the cortex similar to 
benign periosteal new bone. Scattered stippled 
calcifications may be found inside the lucent areas 
suggesting calcifications in cartilage. 
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The lesions in the humerus differ in that they 
always involve the heac and shaft; they appear 
invasive and aggressive and the borders are in- 
distinct and irregular. Calcifications are seen in 
the center of the lesion. Little periosteal new bone 
was seen even when the tumor penetrated the 
cortex. Humeral head lesions must be differentiated 
from giant cell tumor, aneurysmal bone cyst and 
chondroblastoma. 

Pathologic diagnosis should be made before 
definitive surgical therapy is initiated. Extension 
can not always be recognized roentgenographically 
and recurrence. will occur with inadequate local 
excision. Recurrence may take $ years or more to 
appear and then may be associated with pulmonary 
metastasis. Inadequate surgery can be explained by 
failure to understand the degree of medullary exten- 
sion of the tumor. 

Chondrosarcoma comprises about 10 per cent of 
primary malignant tumors of the skeleton. Central 
chondrosarcoma arises from cancellous bone and 
grows through the medullary cavity. Peripheral 
chondrosarcoma begins in the cortex and extends 
outward only from the cortical surface. It is thought 
to occasionally arise from the cartilaginous cap of an 
osteochondroma, Central chondrosarcoma is more 
common and tends to occur at a slightly younger 
age than do the peripheral lesions. Symptoms and 
physical examination are not helpful in making a 
diagnosis. In the few cases in which laboratory 
examinations were available, blood and urine exami- 
nations were normal. 

In large tumors disarticulation is the most effec- 
tive manner of resecting the mass. Small tumors may 
be locally excised with accurate pathologic control.— 
M. S. Sedimeir, M.D. 


Bioop AND LYMPH SYSTEM 


Virek, J., and Kašpar, Z. The radiology of the 
deep lymphatic system of the leg. Brit. F. 
Radiol, Feb., 1973, 46, 120-124. (From: 
Radiological Clinic, Brno and the If] Surgi- 
cal Unit, Brno, Czechoslovakia.) 

The deep lymphatic system of the leg consists of 3 
main groups of vessels: the anterior, the fibular and 
the deep posterior bundles, accompanying the 3 
major veins. They drain into the deep inguinal lymph 
nodes through the popliteal lymph nodes and the 
deep thigh bundles accompanying the femoral vein. 
Only rarely is there flow from the anterior superficial 
bundle to the deep lymphatic system of the calf and 
there is only rarely any connection between the dif- 
ferent bundles of the deep lymphatic system. When 
this system is obliterated by disease, anastomotic 
vessels to the superficial system in the distal third of 
the calf are usually present. 

The lymphatic vessels accompanying the posterior 
tibial veins behind the medial tibial malleolus were 
cannulated; the study is difficult, being technically 
successful in only about 60 per cent of the patients. 
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Of 31 cases, 12 presented with varicose veins either 
primary or recurrent but with normal deep venous 
systems; the deep lymphatics were normal in ali but 
1 individual. In this 1 the abnormality was possibly 
the result of previous surgery. Of 6 patients with a 
post thrombophlebitic syndrome, as shown by venog- 
raphy, 3 were entirely normal on lymphangiography; 
in 2 the deep lymphatics were obliterated above the 
lower third, with anastomoses to the superficial sys- 
tem; and in the third the obliteration and anasto- 
moses occurred in the upper third. In 12 patients with 
lymphedema there was obliteration of the deep 
lymphatic system in only 3, and in 1 of these there 
had been previous surgical removal of the inguinal 
lymph nodes. 

Abnormalities encountered in the deep lymphatics 
are less than might be anticipated in the presence of 
disease —-E. Frederick Lang, M.D. 


GENITOURINARY SYSTEM 


Sraas, Epwanp V., Hopkins, Jonn, PATTON, 
Dennis D., Hancuerr, James, and STONE, 
Wittiam J. The use of radionuclide studies 
in the prediction of function in renal failure. 
Radiology, Jan., 1973, 706, 141-146. (From: 
Department of Radiology, Vanderbilt Uni- 
versity School of Medicine, and Divisions of 
Nephrology and Nuclear Medicine, V4 

Hospital, Nashville, Tenn.) 


Because of limited availability of dialysis, clini- 
cians must frequently evaluate which of the patients 
with acute renal failure, or rapidly advancing chronic 
renal disease, has sufficient remaining functional 
renal parenchyma to benefit from short-term ther- 
apy. Clinical history, biochemical studies, and the 
various opaque radiographic studies of the renal 
system have not proved conclusive in making this 
assessment. 

Hippuran (I 131 orthoiodohippurate) renograms 
have been used to detect irreversible renal damage, 
but are not very sensitive to reversible renal disease. 
Hippuran renal scintigraphy has proven a sensitive 
indicator when renal failure intervenes following 
cadaver renal transplants. This latter technique is 
now applied to other cases of acute renal failure, or 
rapidly progressing chronic renal failure, to demon- 
strate the degree of residual renal function. 

In a 1 year period 41 patients with some, or all, 
of the following findings were studied: urine volume 
less than 1,000 ml./24 hr.; blood urea nitrogen above 
5o mg./ 100 ml.; serum creatinine greater than 4 mg./ 
100 ml.; creatinine clearance less than 30 ml./min. 
Hippuran renal scintigraphy was performed as soon 
as the abnormalities were recognized: 200 uc of 
Hippuran was injected intravenously, and sequen- 
tial scintiphotos at $ minute intervals, over the kid- 
neys, were obtained for a totai period of 30 minutes 
with the Anger scintillation camera; in some cases 
the entire 30 minute study was stored as digital 
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data for r play, reviewing, and integration. In cases 
of nonvisealization in 30 minutes the technical as- 
pects wer- rechecked, and an additional 5 minute 
camera image obtained 12-24 hours postinjection. 

The predicted outcome of the patients’ condition 
was basec on visualization of Hippuran concentra- 
tion in the kidneys within 30 minutes, which varied 
from non-isualization to good delineation. "Good 
concentra 3on" indicated a clearly visualized kidney 
within 3o minutes of injection. "Failure to concen- 
trate" inc:cated nondifferentiation of kidney from 
backgrourcl radiation within 30 minutes of injec- 
tion. Àn irbetween or "borderline" category was also 
establishec. “Good concentration” lead to a predic- 
tion of life-sustaining function, and catalogued the 
patient as (a) reversible renal failure, (b) needing 
only short-term hemodialysis, or (c) limited renal 
function compatible with life. "Failure to concen- 
trate" required a prediction of non-life-sustaining 
function, .nd carried these stigmata: (a) needing 
chronic hemodialysis; (b) need for nephrectomy; (c) 
need for renal transplant; or (d) impending death 
from renal disease. The borderline category was not 
used as a predictor, but indicated a definite need for 
serial stud ss to establish the eventual outcome. 

Of the 4 patients studied, 15 were initially eval- 
uated by Hippuran scintigraphy as having life-sus- 
taining furction. Two have died of other causes, 12 
are living -nd well, and 1 has borderline renal func- 
tion fcreaanine clearance—13 ml./min.). Thirteen 
of the 41 were predicted to have non-life-sustaining 
renal funct‘on by Hippuran scintigraphy. Seven have 
no renal f:nction and are being carried on chronic 
hemodialy-is, 1 has received a cadaveric renal allo- 
transplant. 3 died of renal disease, 1 lives with poor 
renal funcaon, and 1 lives with good renal function. 
Thirteen patients were originally classified as 
"borderlin-." Four of these patients recovered, 2 
survived on chronic dialysis, 5 died of renal disease 
and/or intercurrent disease, and 2 are living with 
very poor «nal function. 

Hippuraa scintigraphy is an atraumatic, risk-free, 
easily performed procedure that can be repeated as 
often as aecessary. Technical mishaps must be 
cautiously avoided. When critically interpreted, it 
appears to de of value as a predictor of eventual out- 
come in cases of acute renal failure and rapidly ad- 
vancing chronic renal disease —F. C. Petty, M.D. 


KErTLEWZLL, M., Wacker, M., Duprey, N. 
and Dr Sovza, B. Spontaneous extravasa- 
tion of urine secondary to ureteric obstruc- 
tion. Feit, T. Urol, Feb., 1973, 45, 8-14. 
(From: The Radcliffe Infirmary, Oxford, 
and the Princess Margaret Hospital, Swin- 
don, Esgland.) 

Sixteen patients who demonstrated extravasation 
of contrast material during intravenous urography 
are reviewer. 

The patents are divided into 4 clinical groups ac- 
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cording to symptoms and need for surzical inter- 
vention. 

The extravasation of urine and contrest material 
following obstruction within the urinary pathways 
will occur at the weakest point and the commonest 
site for extravasation in a previously hea thy kidney 
is a microscopic tear in the calyceal forrix. If there 
has been previous renal pathology such as chronic 
hydronephrosis, tumor or infections, extravasation 
may occur at a lower pressure level and may occur in 
other portions of the pelvocalyceal system. Extrava- 
sation may extend beyond Gerota’s fascia and para- 
renal pseudocysts or a paraureteric collection of con- 
trast material following erosion of the ureter by a 
stone has been demonstrated. 

Nine of the 16 presented cases showed forniceal 
extravasation following acute calculus obstruction in 
a previously normal kidney. Surgery was performed 
when infection or decreased renal function was 
demonstrated. High dose urography has resulted in 
better and more frequent demonstration of extrava- 


sation.—Renald J. Ross, M.D. 


Kinc, Donato LarHaw. Renal vltrasonog- 
raphy: an aid in the clinical evzluation of 
renal masses. Radiology, Dec., :972, 705, 
633-640. (From: Department of 3adiology, 
The Presbyterian Hospital, New York, 
Nek} 

Ultrasonography refers to the process of making 
two dimensional cross sectional images of the soft 
tissues of the body by compound scanning with pulse 
echo ultrasound. In this study, the author examined 
152 patients with suspected renal masses by ultra- 
sonography. 

Serial low and high sensitivity cross sections at 1 
cm. intervals were made through the kidney in 
planes parallel to the long renal axis and cransversely 
in planes perpendicular to the sagittal and coronal 
planes af the patient. The size and lecation of a 
mass shown ultrasonographically was compared to 
that seen radiographically. Based or ultrasono- 
graphic appearance, a diagnosis was mile in 1 of 6 
categories: normal; simple cyst; multiple cyst; hy- 
dronephrosis; complex mass; and solid :umor mass. 

The ultrasonographic diagnosis was compared 
with the results of nephrotomographw, arteriog- 
raphy, cyst puncture and surgery. Som: cases were 
confirmed by surgical findings or successful cyst 
puncture. In the absence of surgery or cyst puncture, 
arteriographic demonstration of a mass without 
neovascularity following epinephrine was considered 
diagnostic of renal cyst. When artericgraphy was 
not done, demonstration of a thin wall by nephroto- 
mography was accepted as confirmazion of the 
cystic nature of a mass. 

In this series, ultrasonography distinguished renal 
cyst with an accuracy of 88 per cent, while nephro- 
tomography demonstrated a definite “hin wall in 
only $1 per cent of the cases. In additios, there were 
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no false negative diagnoses made by ultrasonography 
in this series. Of 62 avascular, thin wall masses, 
demonstrated by arteriography and/or nephroto- 
mography, 1.3 were subsequently proven to be neo- 
plasms. 

Since ultrasonography is completely atraumatic 
and without known risk to the patient, the author 
feels that it is probably best done prior to nephro- 
tomography, to indicate those patients who will 
most benefit from that procedure or cyst aspiration, 
and those who should undergo arteriography. If cyst 
aspiration is done, ultrasonography is quite useful 
for localization and guidance of the aspirating needle. 
The author feels that small cystic lesions, under 
optimal conditions, can be resolved easily down to a 
diameter of 1.5 to 2.0 cm. 

The error rate of renal ultrasonography appears 
to be quite acceptable, especially when Judged in 
terms of its very benign nature as a diagnostic pro- 
cedure. It is most useful for evaluating the internal 
structure of known masses, specifically for differen- 
tiating renal cyst from solid masses. E. T. Schoolar, 
M.D. 

NERVOUS SYSTEM 


Fontana, C., Cern, L., Taria, B., SALVOLINI, 
U. and MowrELEoNE, M. Progressi in 
mieloradiculografia con nuovi mezzi di con- 
trasto idrosolubili. (Progress in myeloradicu- 
lography with new water soluble contrast 
media.) Ann. radiol. diag., 1972, 44, 165-181. 
(Address: C. Fontana, Istituto di Radiologia 
e Terapia Fisica. dell'Università degli studi 
di Modena, Italy.) 


Arnell and Lindstrom in 1944 were the first to per- 
form human myelography with a water soluble 
contrast medium, using methiodal sodium (Abro- 
dil}. However, because of its side effects this agent 
was not widely adopted and was even banned. It is 
only in recent years and following the introduction of 
newer and less toxic contrast media that mvelog- 
raphy with water soluble agents has been gaining 
some favor. In France and Italy a salt of N-methyl- 
glucamine of the iocarmic acid, known as Dimer-X, 
has been used successfully by Baumgartner e a7. 
(1969, 1970), and Baciocco ef a. (1971). In 1970, 
Pansini published a report on the satisfactory use in 
radiculomvelographies of another water soluble 
agent, the salt of N-methylglucamine of iodamide, 
called Uromiro 300. 

The contrast media used by the authors are Con- 
ray 60 Gothalamateof N-methylglucamine), Dimer-X 
and Uromiro 300. Five cc. of previously withdrawn 
spinal fluid is mixed with 5 cc. of the water soluble 
medium and injected in the spinal canal of the pa- 
tient who is in a sitting, standing or semistanding 
position. The preparation of the patient consists of a 
general premedication and of the injection in the 
spinal canal of 40-80 mg. of methyl prednisolone ace- 
tate (Depo-Medrol), in order to eliminate possible 
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abnormal untoward effects. The slow absorption of 
the agent, usually in 6 hours, permits an "unhurried" 
radiculomyelography with roentgenograms taken in 
several projections. At times “dynamic tests" are 
conducted by taking: (a) tomograms in the antero- 
posterior projection with the head of the patient 
hyperextended and then hyperflexed, so as to more 
clearly demonstrate the nerve roots (Legré ef al, 
1970); and (b) roentgenograms of the lumbar spine 
in the lateral projection with the patient in maximal 
flexion or extension in order to demonstrate disk 
herniation which is either reducible or demonstrable 
only in these positions. 

Among the complications of lumbosacral radiculo- 
myelography with water soluble contrast media 
mentioned by the authors are: (a) the appearance of 
hypersensitivity and motor hyperexcitability with 
violent and painful clonic spasms of the lower limbs 
and of the lumbar muscles; (b) a modest rise in tem- 
perature and a meningeal reaction of very short 
duration; and (c) the presence of a convulsive crisis 
in about 1 per cent of the cases. 

The authors conclude that this stud v satisfactorily 
demonstrates morphologic alterations of the dural 
sac and of the radicular pouches below the level of 
12. [tis indicated in particular in patients with: (a) 
lumbago with atypical peripheral symptomatology; 
(b) symptoms suggesting multiradicular involve- 
ment; (c) findings of high radicular compression at 
the level of L3~L4; (d) lumbago which is not relieved 
by medical treatment; (e) syndromes of the cauda 
equina; (f) skeletal congenital malformations or 
acquired bone lesions; and (g) recurring herniation 
of a disk previously operated on. 

‘The myelographic reproductions of several cases 
illustrate the article.— 4. F. Govoni, M.D. 


CoracRaNDE, C., and Pererti, G. Le localiz- 
zazioni neurologiche nelle reticolo-linfopatie 
sistemiche. (Neurologic localizations in. sys- 
temic reticulolymphopathies.) nu. radio. 
diag., 1972, 44, 121-136. (From: Istituto di 
Radiologia, Facoltà di Medicina e Chirurgia, 
Università Cattolica del Sacro Cuore, Rome, 
Italy.) 





In the last 2 decades the prognosis in patients 
with Hodgkin's disease has improved following the 
continuous progress in the fields of radiotherapy and 
chemotherapy. The same can be said, but to a lesser 
degree, of the prognosis of systemic reticulolymph- 
opathies. It is, therefore, important to be aware of the 
clinical manifestations of these diseases in order to 
properly treat their various localizations. 

In this paper the authors deal with the localiza- 
tions in the nervous system. From December 1, 1967 
to November 1, 1971 70 cases of systemic reticulo- 
lymphopathies were observed and localizations in 
the central nervous system were noted in 3 cases (1 
case each of lymphosarcoma, reticulum cell sarcoma 
and leukemia), and in 4 patients in the medullary 
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canal (x cases of Hodgkin’s disease and 1 of lew- 
kema). 

The presence of neurologic involvement occurs 
usually z the advanced stage of the disease. How- 
ever, if the symptomatology is recognized early aml 
the lesions are properly treated, the patient can lock 
forward tea further period of survival in a more sat- 
isfactory physical condition. 

The medullary conditions which were once treated 
gery can now be satisfactorily treated by 
zpy. The same good results are obtained in 
: involving the brain by the association of 
spy and chemotherapy. 

Five cases with illustrations accompany the am 
ticle. 4. F. Gozoni, M.D. 


RADIAFION AND NEUTRON THERAPY 


Ray, Garvon R., Cassapy, J. Rozerr, and 
Bacsssw, Marcom A. Definitive radiation 
therapy of carcinoma of the prostate: a re- 
port cm 15 years experience. Radiology, Feb., 
1973, 406, 407-418, (From: Division of Radr- 
ation. Therapy, Department of Radiology, 
Stanferd University School of Medicine, 
Stanferd, Calif.) 



















Although carcinoma of the prostate can be treated 
by many means, the optimal management of pa- 
tients with localized disease remains unclear. 

The aathors present their experience treating 





localized prostate cancer in 310 consecutive patients 
using external beam megavoltage irradiation with 
curative stent ithey have other publications on this 
same subsect, initially released in 1962 and updated 
in 1964) 

Criteri: for patient selection. included: (a) the 
neoplasm was limited to the prostate or immediate 
periproststic structures as determined by digital 
examination; (b) the diagnosis was confirmed histo- 
pathologically; (c) physical examination and survey 
roentgenceraphy failed to demonstrate distant 
metastases, and (d) clinical assessment indicated 
that the petient could tolerate protracted high-dose 
radiotherapy. 

The mean age of these patients was 63 years. All 
patients were treated between September 1956 anc 
December 11, 1969 and followed by the Division of 
Therapeutic Radiology through December 31, 197: 
for periods ranging from 24 months to 12 years. 

The geseral therapeutic approach remained con- 
sistent durng the 15 vear period: to homogeneously 
irradiate a small volume of tissue including the pros- 
tate, periprostatic soft tissue, seminal vesicles, and 
bladder neek. A 4.8 mev. linear accelerator was used 
in all cases, but the technique varied to include 
either 3he° of 120° rotations. Doses ranged from 
7,000 rads in 7 weeks to 8,200 rads depending upon 
field sizes. 

The uncorrected actuarial survival rates for the 
entire popudation at 5 and 10 years were 60 per cent 
and 39 per cent, respectively. The results reflected 
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the variations due to age, effect of delayed initiation 
of irradiation, local extent of tumor and hormonal 
therapy. 

The complications are elaborated as well as the 
radiation responsiveness and radiation failures. 

It is concluded that the patients with palpable 
disease limited to the prostate had a significantly 
better survival rate than the patients w-th extra- 
capsular extension. Seventy per cent of patients who 
were potent prior to treatment and who d d not un- 
dergo hormonal manipulation following raciotherapy 
maintained adequate potency and libido (-his is not 
so in patients treated by radical surgery). Patients 
for whom the interval between diagnosis znd radio- 
therapy was less than 1 year had a better survival 
rate than those with a longer interval. Although 
acute gastrointestinal or genitourinary morbidity 
was recorded in 125 patients, only 34 had severe, 
persistent symptoms and none of these required 
urinary or fecal diversion. Finally, by making a 
greater effort to define the precise extent of the dis- 
ease and tailoring the treatment to fit the degree of 
involvement, a greater percentage of patents with 
carcinoma of the prostate can be cured with external 
irradiation.—Paul M. Kroening, M.D. 


Smt, Davip G., Nespir, Marx E, JR, 
D’Anato, G. J., and Levirr, SEvwoun H. 
Histiocytosis X: role of radiation tierapy in 
management with special reference to dose 
levels employed. Radiology, Feb., 1973, 706, 
419—422. (Address: David G. Smith, M.D., 
Department of Therapeutic Radiology, Uni- 
versity of Minnesota Hospitals, Minneapolis, 
Minn. 55455.) 


This article discusses the use of radiatien therapy 
in the treatment of 30 patients with histiocytosis X 
seen at the University of Minnesota Hospitals since 
1954. 

A success rate of 87 per cent (excluding 7 patients 
in whom therapy for diabetes insipidus -vas unsuc- 
cessful) is reported. 

The majority of patients received Co? telether- 
apy, and a few patients with superficial lesions were 
treated with orthovoltage (250 kv., h.v-L 2.34 mm. 
Cu). 

Factors discussed in considering initiation of ra- 
diation therapy include: location and ex-ent of dis- 
ease; recurrence following surgical treztment; le- 
sions in difficult areas; and progression of disease 
despite chemotherapy. 

Two points were particularly stressed by the 
authors: 


I. Histiocytosis X represents a spect-um of dis- 
ease and therefore should be classifi2d as local- 
ized or generalized. 

2. Dosage of radiation should not exceed 1,000 
rads per treatment field, and 550-6 rads total 
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per treatment field delivered in 3 fractions is 
considered adequate and preferable in most in- 
stances. Higher doses are not more effective, 
and are potentially hazardous particularly 
since most patients are in the pediatric age 
group.—D. E. Marley, Fr., M.D. 


Feo, S. B. Radiobiological aspects of fast 
neutron therapy. Proc. Roy. Soc. Med., Oct., 
1972, 65, 835—839. (From: Cyclotron Unit, 
Hammersmith Hospital, Ducane Road, Lon- 
don, England.) 


Neutrons, like roentgen and gamma rays, are un- 
charged and cause ionization via secondary particles. 
However, most of the ionization in tissue irradiated 
with neutrons with energies in the region of a few 
mev. results from secondary protons in contrast with 
the electrons which arise from roentgen or gamma 
irradiation. The density of ionization is generally 
much greater along the tracks of these heavier par- 
ticles, so that neutrons dissipate more energy at a 
higher linear energy transfer than roentgen or gamma 
rays. 

The radiobiologic properties of high and low LET 
radiations are different, with the slope of the curve 
for irradiation with neutrons being generally greater 
than that for roentgen ray, so that the RBE for 
neutrons is greater than for roentgen rays. The curve 
for roentgen rays extrapolates to a greater value 
than that for neutrons. This difference in shape be- 
tween the 2 curves in the low dose region implies a 
greater capacity for repair of sublethal damage after 
roentgen rays than after neutrons, but in practical 
terms means-that the RBE for fast neutrons in- 
creases as the dose decreases. 

'The author reports the analysis made of tissues 
irradiated with neutrons on the MRC cyclotron at 
Hammersmith Hospital. 

Another major difference between the effects of 
neutrons and roentgen rays is the magnitude of the 
oxygen effect. For roentgen rays the oxygen en- 
hancement ratio is usually between 2 and 3, where- 
as for neutrons it is less by a factor of about 1.5-2.0. 

The main rationale for neutron therapy lies in this 
reduction in the magnitude of the oxygen effect. The 
report evaluates the test as to whether neutrons are 
more effective than roentgen rays in 2 experimental 
systems with single and fractionated doses. Animals 
have been studied using the sarcome RIBs in therat 
and the second tumor was the C3H mouse mammary 
carcinoma. These animal experiments suggest that 
some tumors might be more effectively treated with 
neutrons. This will apply to tumors which do not 
reoxygenate adequately between fractions, so that 
hypoxic cells always play a significant role in de- 
termining the response of the tumor. Secondly, some 
tumors might be equally well treated with roentgen 
or gamma rays, or neutrons, providing enough is 
known about such tumors to select the optimum 
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fractionation scheme with roentgen or gamma rays. 


W. Brady, M.D. 


Carreratt, Mary. Clinical experience with 
fast neutrons. Proc. Roy. Soc. Med., Oct., 
1972, 65, 839-843. (From: Hammersmith 


Hospital, Ducane Road, London, England.) 


The author reports her clinical experience with 
fast neutrons defining the technique and tumors 
that have been treated in the clinical trials at the 
Hammersmith Hospital using the MRC cyclotron. 

The clinical trial had as its major objective to 
study the comparative effects of fast neutrons and 
roentgen rays on skin and superficial tumors. All the 
tumors which have been treated are assessable, have 
stopped growing, started to regress, or regressed 
completely where the full dose was given. 

The author suggests that controlled clinical trials 
must be done to assess the efficacy of fast neutrons 
and already this study is underway at Hammersmith 
Hospital using advanced tumors of the head and 
neck. Other sites for controlled studies are presently 
under discussion, but it would seem that metastatic 
adenocarcinoma of the large intestine, particularly 
around colostomies or in the inguinal lymph nodes, 
inoperable carcinoma of the stomach, soft-tissue 
sarcoma, and T; carcinoma of the breast should be 
farther investigated. 

Certain differences were apparent between fast 
neutron therapy and supervoltage radiation therapy. 
There is a clinically significant skin sparing with 
fast neutrons; the difference is small between the 
dose required to sterilize the tumor and one which is 
followed by recurrence (1,440 rads in 12 fractions 
over 26 days results in apparent sterilization, while 
with 1,370 rads in the same fractionation and over- 
all time, recurrences were noted after a few months). 

The author points out that there is a need for con- 
trolled clinical trials before neutron therapy can be 
fully assessed, and that the beam must have a good 
output and be well collimated so that wedge filters, 
shields, and a wide range of field sizes can be used 
giving flexibility and precision of treatment. With- 
out these provisos, there could be a grave risk of 
putting fast neutrons at clinical and technical dis- 
advantages and of obtaining misleading results of 
their therapeutic value.— Luther W. Brady, M.D. 






Morrison, R. Problems with neutron therapy. 
Proc. Roy. Soc. Med., Oct., 1972, 65, 843- 
844. (From: Radiotherapy Department, 
Hammersmith Hospital, London, England.) 
Investigations with neutrons and other high 

linear energy transfer radiations represent one of 

the growing points in radiotherapy. 
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The axthor points out that there are clinical prob- 
lems in comparing neutrons with roentgen rays re- 
garding physical distribution of the 2 radiations and 
the neec for them to be similar, the question of 
clinical and biologic problems in selection of tumors 
for neutron therapy, and statistical problems rela- 
tive to evaluation of results. The final question deas 
with ethical considerations as to whether it is now 
justifiable to include patients in a trial in which an 
unknown method is being matched against one 
where the results are already established. 

The author suggests that it would seem unethical 
to include patients in whom the chance of survival 
with corwentional treatment is fairly good, but rea- 
sonable if the chance is poor. The question arises at 
what level it becomes ethical to accept patients and 








this decision can only be made by each clinician 
based os his past experience —Luther W. Brad, 


M.D. 
ULTRASOUND 


Brum, Manrrep, Gotpman, Amy Bers, HER- 
skovic, ARNOLD, and HERNBERG, JOSEPH. 
Clinical applications of thyroid echography. 
New England F. Med., Dec., 1972, 287, 1164- 
1169. (Address: Manfred Blum, M.D., Uni- 
versity Hospital, 566 1st Avenue, New York, 
N. Y. 10016.) 


"Thyroid echography was carried out in 800 pa- 
tients with thyroid abnormalities, of whom 122 came 
to surgery. 

A. and B-mode echographies were performed using 
as MH: transducer with the patient in a recumbent 
position. Several transverse planes were examined 
using B-mode echography so that a 3 dimensional 
montage of a gland was obtained. The A-scan proved 
easier te interpret than the B-scan, the former has a 
resolution of slightly less than 1 cm. 

Diagrostic ultrasound was used in conjunction 
with isotope scanning to divide small “cold” nodules 
into 2 categories—cystic and solid—and was found 
to be aceurate in the diagnosis of 54 solid tumors and 
13 of the 15 cysts (2 were below the resolving power 
of the technique). Since solid cold masses have a 
malignaat potential, this is a helpful distinction. 
Ultrasound was less helpful in evaluating large multi- 
nodular masses, since growths over 4 cm. in diameter 
have frequently undergone cystic or hemorrhagic 
degeneration. Large, totally solid masses, whether 
benign sr malignant, are sonographically indistin- 
guishabie showing the pattern of solid tissue. 

Ultrasound was helpful in following the course of 
thyroid masses; patients with lymphoma or who were 
receiving triiodoth vronine for suppression of a nodule 
were followed with serial echograms. Ultrasound was 
also employed in documenting changes in the size of 
solitary “cold” nodules, while the patient was on sup- 
pressive therapy when isotope scanning could not be 
performed. An advantage of the echogram over the 





p 
/ 


Ux 


isotope scan is that it gives the depth dimensions in 
addition to the length and width. 

The authors were unable to distinguish between 
pathologic entities such as toxic goiter or malignant 
neoplasms as other articles have suggested, since all 
have internal echoes.— Roger C. Sanders, T. R.C.P. 


F.F.R. 
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Kristensen, J. Kvist, GAMMELGAARD, P. A., 
Horm, H. H., and Rasmussen, S. Norsy. 
Ultrasound in the demonstration of renal 
masses. Brit. F. Urol., Oct., 1972, 44, 317- 
§27. (From: Ultrasonic Laboratory, Depart- 
ment of Surgery H, Gentofte Hospital, 
Copenhagen, Denmark.) 


This article is a general review of the application 
of diagnostic ultrasound to the examination of the 
kidneys, based on the authors’ experience n the ex- 
amination of soo kidneys over a 2 year per od. Rou- 
tine examinations are performed with the oatient in 
the prone position, making longitudinal aad trans- 
verse sections at intervals of 1 em. In patients who 
cannot be turned into the prone position, good 
transverse and longitudinal pictures of the -ight kid- 
ney can be obtained in the supine position since the 
liver transmits sound well. 

In the examination of renal masses, the following 
signs should be looked for: (1) break in the normal 
contour of the kidney; (2) dislocation o: calvceal 
echoes; (3) areas which, on increase in the sensitivity 
of the equipment, fill up with echoes before the rest 
of the kidney; (4) areas which, on increase ir sensitiv- 
ity of the equipment, do not fill up with echoes; (5) 
splitting up of pelvic echoes; and (6) splitting up of 
calyceal echoes. 

Most hypernephromas are of a size that easily 
lends them to ultrasonic detection, but tumors aris- 
ing in the renal pelvis may be difficult to den onstrate, 
although in general they split up the pelv c echoes. 
Acoustically, they are homogeneous, and t is hard 
to tell whether a defect of the pelvic echo represents 
a cystic or solid area. Solitary renal cysts most often 
appear as a break in the contour of the kidney in con- 
Junction with the displacement of the calvceal echoes. 
The back wall of the cyst will appear as a well- 
demarcated curved line. In cases of doub: whether 
the process is cystic or solid, the A-mode presenta- 
tion may be more reliable or a cyst may bc well vis- 
ualized by increasing the sensitivity of tae equip- 
ment and looking for areas that do not fl. up with 
echoes. 

In polycystic kidney, there are a number of rather 
distinct straight or curved lines represeating the 
mutual walls of the larger cysts. The authors cannot 
distinguish severe polycystic kidney from hydro- 
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nephrosis. In hydronephrosis of a mild degree, there 
is splitting of the calyceal echoes; as the hydronephro- 
sis becomes more pronounced the pelvic echoes be- 
come more or less circular on the transverse scan 
and more or less ovoid on the longitudinal scan. An 
extrarenal hydronephrosis appears as a large cystic 
process at the side of the kidney.—Roger C. Sanders, 
MRCP., FER. 


CAMPBELL, Srvart, and Kurjak, Asta. Com- 
parison between urinary oestrogen assay and 
serial ultrasonic cephalometry in assessment 
of fetal growth retardation. Brit. M. F., Nov., 
1972, 4, 336-340. (From: Institute of Obstet- 
rics and Gynaecology, Queen Charlotte’s 
Maternity Hospital, London W.6, England.) 


Urinary estrogen assay and seria! ultrasonic cepha- 
lometry were performed on 284 patients who were 
considered on clinical grounds to be at risk of having 
a growth retarded fetus. Of these, 268 were regarded 
as having a uterus that was persistently smaller than 
normal for the gestational age, and the remaining 16 
patients had diabetes mellitus or a bad obstetric his- 
tory. All patients had at least 3 and an average of 7 
urinary estrogen estimations performed. Measure- 
ments of the fetal biparietal diameter were made us- 
ing a combined A- and B-scan technique and grouped 
into a percentile ultrasonic growth rate category as 
described by Campbell and Dewhurst (Lancet, 1971, 
2, 1002). Ultrasonic growth rates were regarded as 
retarded if they were below the fifth percentile. 
Estrogen results were regarded as pathologic if there 
were 2 consecutive or 3 over-all abnormal results. 
The predictive value of the 2 techniques was assessed 
against the birth weight for gestation, the Apgar 
score, the number of perinatal deaths, and the num- 
ber of gross fetal anomalies. Of the 284 cases studied, 
87 (31 per cent) were small for dates, 46 (17 per cent) 
had a low Apgar score, there were 14 perinatal deaths 
(5.1 per cent), and 8 gross fetal abnormalities (2.8 
per cent). 

Amongst the 87 babies that were small for dates, 
65 (7s per cent) had a retarded ultrasonic growth 
rate, and 46 (53 per cent) had abnormal estrogens; à 
significantly higher number of small for dates babies 
were therefore correctly categorized by ultrasonic 
cephalometry. Ultrasonic cephalometry also proved 
more accurate in the detection of those children 
likely to suffer perinatal mortality and fetal abnor- 
mality than estrogen estimation. However, of the 46 
cases with abnormal Apgar scores, 25 (54 per cent) 
were in the retarded ultrasonic growth rate category, 
while 39 (85 per cent) had abnormal estrogens.— 
Roger C. Sanders, M.R.C.P., FER. 
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PRECISION SKULL UNIT 
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Examinations with or with- 
out Bucky 


Two angulations with 
Bucky grid alignment 


Remote controlled to 
graphy (5. speeds and 
layer thicknesses) 


Simultaneous tomography 
is possible 


A complete set of acce a 
sories: bi-plane casse 
changer, light beam dia- 
phragm, set of localizers, 
lateral cassette-holder, de- _ 
vice for radiography of the 
mastoids and optic canal. 
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SPRINT X 
125 


SLE BATTERY-OPERATED X-RAY UNIT 


mA at 125 Kv : 
ONOMY: 10,000 mAs 
GRATED AND LOGIC 
SUITS EVEN FOR THE 
4 POWER PART 


OF USE: 


















ushbuttons only: kV-mAs with digital 
ding (kV adjustment from 55 to 125 kV 
| mAs adjustment from 1 to 300 mAs). 


the electromagnetic brakes for X-Ray 
e centering are controlled by a single 
hbutton. This pushbutton also controls 
centering device with high intensity 
ine lamp thus permitting its use in 
| ves y 

nngly lit rooms. 

Enc a 


torized displacements by means of 
) motors 


Uum 


controlled separately 





QUALITY OF RADIOGRAPHS: 





X 


W High focus-patient distance (maxi- 
mum focus-floor distance is 81"1/8). 





W Possibility of exposures in all inci- 
dences (double obliquity of the 
X-Ray beam). 





- Telegr. Raygen-Monza 


LE TLEP I7 dal Via Monte Albenza, 9 - 20052 MONZA (Italy) - Tel. 74.05.41 - Telex 33.191 





Trust Machlett 
to improve your image 


Machlett, a trusted name in x-ray for 75 years, 
offers a full range of components that will 
improve the performance of any diagnostic 
facility. 

X-ray generation...collimation...image 
intensification are nearly 60% of your total 
equipment investment. That’s why you should 
carefully consider the Machlett reputation for 
reliability, performance and advanced design. 
Machlett means dependability in: 


GENERATION 
Dynamax X-Ray Tubes. A complete line of 
rotating anode tubes assures you of the optimum 
tube for each procedure. Models feature: 
operation up to 150 PKV, combinations of 

KW ratings, field sizes, focal spots; regular, 
grid-controlled or high speed modes. New 
Dynamax 66 is the first x-ray tube to permit 4X 
linear magnification at useful radiographic 
ratings. 

COLLIMATION 

Collimaster A Automatic, 

150 PKV Collimating p  - 
System. Features patented == —— ge 
entrance shutter located T 
inside x-ray tube port 

to reduce off-focus 
radiation. Operates 
automatically in less 


than a second. Collimaster M, 150 PKV ard 
Duocon M, 125 PKV Collimators for 
manual operation. 


INTENSIFICATION 

Dynascope Cesium Iodide Image Tubes. Sinzle- 
fieid and dual-field image intensifier tubes; 
available with high resolution (125 line-pai-s 
per inch) capability; integral solid state power 
supply. Optional Dynaview mirror-viewing 
and Dynavision TV-viewing systems. 

For complete information on Machlett 
dependable x-ray products, see your equip 
ment supplier or contact Machlett Laborateries, 
Incorporated, a subsidiary of Raytheon 
Company, 1063 Hope Street, Stamford, 
Connecticut 06907. 


Always Specify Machlett 
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establishes control. 








Litton 


Profexray presents a revolutior- 
ary fluoroscopic table system 
with total remote control. 
Nobody else has anything like :t. 
The new Program-6 system lets ycu 
work a complete gastro-fluoroscopic 
procedure without ever going back 
into the room. 

A six-cassette film magazine :s 
loaded before the procedure —mixed 
sizes, 8 x 10, 10 x 12, or 11 x 14 film. 
Then, direct from the remote console, 
you handle all your programing—&s 
well as table top movement; table tili; 
collimation (automatic, for spot filr); 
complete automatic exposure cor- 
trol; compression; fluoroscopic and 
spot-film timing; cassette size and 
mode selection; television monitors; 
intercom. The convenience is satis- 
fying. The time-savings can be 
enormous. 

The basic Program-6 system in- 
cludes a new, over-sized 90/90 flu- 


>> oroscopic table with over-the-:able 
. tube; a cesium-iodide, dual-field 9” 


image intensifier with TV viewing; 
control console; a six-pulse, three- 
phase 800 MA generator. 


It's another part of the Profexray 
radiology revolution: equipment and 
concepts to completely overthrow 
an old order of doing things, and give 
you new standards of efficiency. 
Your Profexray representative is 
ready today to fill you in on 
Program-6. Contact him, and you'll 
put an improved radiology depart- 
ment under your control. 


PROFEXRAY 


Des Plaines. Illinois 60018 


Litton technology: 
The2nd American 
Hevolution. 








The Sanchez-Perez Automatic Seriograph is a 
specialist. And like all specialists, the Sanchez- 
Perez does not promise expertise in every facet 
of serial radiography. But it does promise the high- 
est possible x-ray resolution. Consequently, the 
Sanchez-Perez is ideally suited to hizh resolution 
cerebrovascular studies, renography. and magni- 
fication studies. 

Each of the twelve individual cassettes has its 
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Every area of medicine 
has its eminent specialists. 
Serial Radiography 
has Sanchez-Perez. 


own set of screens, and provides the even film-to- 
screen contact necessary for uniform detail. 

The Sanchez-Perez is compact and portable 
it teams up with any existing x-ray unit within 
minutes — providing special procedure capabilities 
when and where they are needed. And it is do 
signed for horizontal or vertical use 

Sanchez-Perez. When resolution counts in your 
serial studies. 


[H AUTOMATIC SERIOGRAPH 
Litton 


Des Plaines. Hinos 60018 


When were you last 
on your knees? 





Only Abbott's Graphic " Rectilinear Scanner team 
offers a total service commitment. 


The Graphic scanner team is not one 
man who sells you an instrument and 
then forgets you. We provide the 
assistance of a radio-pharmaceutical 
representative, nuclear instrument 
consultant and field service engi- 
neer. They are ready to help even 
when everything is running 
smoothly. Our team is capable and 
willing to help you set-up a new de- 
partment. They can assist in licens- 
ing procedures, thorough training of 
technicians, including new diagnos- 
tic procedures and techniques. 

Graphic is a versatile and rugged 
instrument. But let's face it; even the 
best equipment eventually needs 
Service. The speed and thorough- 
ness with which your supplier re- 
sponds is your most important 
consideration, 

Frankly, we don't expect too many 
calls telling us the Graphic is 
"down", The Graphic scanner is rug- 
ged and reliable, We even provide 
our normal warranty for mobile use. 
It's not one of those complex units 
that spends more time with a service 


engineer than it spends with your 
patients, You handie more patients 
in less time with the easy-to-operate 
Graphic scanner, 

What's more, our team of spec- 
ialists will thoroughly train your 
personnel, This thorough training 
can only be obtained from the first 
and only full-line supplier of nuclear 
instruments and radio-pharmaceu- 
ticals. 


Please send to D572 Abbott Park, North Chicago, HI. 60064 


L| J 
[| I'm thinking about expanding or adding a nuclear medi- [| 
i cine department, Please send more information on the a 
- easy-to-operate Graphic rectilinear scanner, - 
i " i 
I NAE «coo oe ce fille o oe i 
- Hospital |. MS - - 
- Address... am REN SPUR H 
- CHy- ul. c os Sti co SZ IG eoe. [| 
E PHONG! 352+ fe. c. cms m e er, - 
I i 
L i 


To find out more, just send in the 
coupon below. For fast results, call 
Abbott Nuclear Instruments at 312- 


688-8354, 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60054 

Heaith Care Worldwide 

World's Leading Supplier 

o! Radio-Pharmaceuticals 
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When you want — 
one sq.ft. to 
do the work 
_ of three... 





Single-function equipment has its place in 
the hospital. But with pressures of patient 
loads and a shortage of "places", a closer 
scrutiny and evaluation of multi-function 
equipment and the inherent advantages may 
well be in order. One piece of equipment 
performing several procedures. One room 
doing the work of 3 or more. Busier rooms, 
with less equipment standing idle. And in 
the purest sense, less need for costly 
physical expansion. 


Some cases in point: 


Maxitome™. A truly multi-purpose system 
that delivers 11 patterns of pluridirectional 
and linear tomography at the turn of a dial. 
Dial again for conventional radiography 
and/or off-table work. 


Telegem™ 90. The remote control R&F 
system that expedites your requirements for 
all routine radiographic, fluoroscopic and 
linear tomographic technics. One room. 
Several procedures. With less movement 

of patient. 


Maxiscan. In nuclear medicine, this unit 
can scan the entire body or a single organ. 
Vertical scan capability provides upright 
chest views and vertex views of the brain 
with the patient reclining. System flexibility 
enables you to start with one probe, upgrade 
to two as needs dictate. Add a videodisplay 
processor for data storage, image display 
and manipulation of scan data. 
Multi-function General Electric equipment 
in radiology and nuclear medicine. 

A prudent answer to making one square 
foot do the work of 3. Why not let a GE 
representative get down to cases involving 
your expansion plans and 

equipment acquisitions. 

General Electric Medical Systems, 
Milwaukee, Toronto, Liege, Madrid 


get in 
touch. 


GENERAL GB ELECTRIC 








An innovative approach 
to xray diagnosis 


It's a ‘lower dose’ x-ray process that produces an electrostatic latent image on an inexpensive di- 
improved permanent image on a sheet of low electric plastic sheet. a The technology offers 
cost plastic. In less than 90 seconds. a It can additional benefits. a Ongoing clinical testing at 
use existing x-ray equipment. But, f two medical schools has demonstrated 
it eliminates the need for dark- a excellent resolution, approximately 
room processing. It’s light in- doubling that of silver halide film. 
sensitive. a And it can be The radiation dose is reduced a 
read ona typical view box. significant percentage*. a 
o Lower cost, lower ra- Both soft tissue and bone 
diation dosage, an im- detail are observable in the 
proved image, and re- image. o Plans are to use 
duced processing time Electron Radiography in 
are the ingredients in automatic systems, elimin- 
this significant advance ating amplifying screens 
in x-ray imaging. a. We ard darkrooms at consid- 
call it the Xonics Elec- erable cost and space sav- 
tron Radiographic Sys- ings. o If you are interested 
tem (ERG). It will be in more information on 
available in about a year. the Xonics Electron Radio- 
The technical base is the graphic System (ERG), 
secondary emission of write for our technical 
electrons in an imaging material available on the 
chamber to produce an subject. 
























Xonics, Inc., is a science based company involved in 
products for the fields of health, safety and pollution 
control. 

ERG is one of our interesting developments. 


XONICS, INC. 


6849 Hayvenhurst Avenue, Van Nuys, California 91406 « Phone: (213) 787-7380 


*Proudian, A.; Carangi, R.; and Jacobson, G. — FLECTRON RADIOGRAPHY — A New Methed of Radiographic 
Imaging — Presented at 58th Annual Meeting of the Radiological Society of North America, (Nov.) 1972. 





> Pho/Dot:.. 


the scanner of the future... 


is here today! With many excellent advantages 
you should consider: 


Gone is the guesswork when you 
photoscan with Pho/Dot. Because 
Pho/Dot incorporates a number 

of significant advances in 
electromechanical design and 
engineering, to bring you the highest 
order of fidelity and convenience 

in clinical isotope scanning. To name 
afew advances... 


Patient Positioning—The hospital cart 
or bed can be positioned under or 

io the side of the scanning platform— 
permitting scanning in a room only 

7 ft. wide! 

Scan Area— Any area up to 40 cm. 
maxiimum-for both dot and 
photographic recording! (Limits of 
scan are easily set by means of 
lockable mechanical stops on 
centimeter-graduated scales.) 


Maximum Tap Rate—Tapper 
is capable of operating at 

70 pulses per second, 
cominuously! (Occasional 
higher repetition rates 

will not iam the tapper.) 


Quick-Change Collimators 
—OCollimators are stored 
in a lazy susan tray 
below the scanning head 
~the 4-collimator 
capacity tray easily 
swings into position for 
collimator changing. 


Digital Response—Both the 
photorecording and dot recording 
Systerns feature a digital response that: 
1) with no suppression, produces a 
sharp-isotope image on the film— 
thanks to the digitized photo-procucing 
light source and the precision lens 
System in the photorecording system, 


and that, 2) allows you to operate 

on a one-dot per one-count basis ever 
acount-rate range of 0- 4,000 couns 
per minute! Thanks to the exclusive 
Rapi/ Dor“ tapper. (With this system 
you can obtain a tap scan that 
provides a sharp, continuous-tone 
reproduction of the isotope pattern) 


Enough to whet your interest? 
if you'd like to learn more about all dhe 
features of this truly unusual 
instrument that's "way ahead of its ime 












The future-oriented company 


.- more like 2002 A.D. than 1973 

... Contact your Searle Radiographics 
(formeriy Nuclear- Chicago) sales 
engineer or write to us for our free 
Pho/Dot brochure. 


SEARLE 


Searle Radiographics inc. 
(Formerly Nucleat-Chicaga} 
Subsidiary of G D. Searle & Co 
2900 Nuclear Drive 

Des Plaines, Hinos 60018 
Weegerttuiniaan 75. 

Uithoorn, The Netherlands 
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is effective use of power. 


The revolutionary Profexray Lab-2 Ciné 
System is an integrated cath lab :hat 
dcesn't require a separate cortrol. 


Every institution with a heavy patient oad 
fo: heart-cath work could use a bacx-up 
lao. And a lot of smaller institutions would 
like to add ciné-angiography to their capa- 
biities for a realistic investment. We've just 
arswered these two needs. 


Introducing the Lab-2 Ciné room. 


A complete, self-contained system that 
dcesn't need a complex, high-powered gen- 
erator. Everything you do need— in controls, . 
instrumentation and power-— is right there in: 
the Lab-2— built around the finest ciné sys- 
tem in the world. It's streamlined for mainte- 
nance and service. It's systems-encinesred 
and pre-tested before installation. We're so 
s certain of its unmatched reliability that 
b-2 is backed by a full two-year warranty." 


another part of the Profexray radiotogy 
volution: equipment and concepts to com- 
ely overthrow an old order of doing things, 
rd give you new standards of efficiency. 
et in touch with your Profexray represent- 
tive for the details on the Lab-2 Ciné Sys- 
tem. You'll find him a powerful ally. 



























PROFEXRAY 


Des Plaines, Illinois 60018 


The and Amer can Rev luti 


A more accurate 
and more simple 
radiographic 
assessment 

of residual urine 


The use of a water soluble 
dye alone for radiographic de- 
termination of residual urine is 
unsatisfactory since dilution 
over a 24-hour period renders 
the retained aqueous dye 
non-opaque. 

The addition of 5 ml. of Lip- 
iodol® Ascendant to the cys- 
tographic procedure permits 
reliable assessment. Lipiodol® 
Ascendant, floating on the 
urine, is only evacuated when 
the bladder is completely 
emptied. Its presence on a 24- 
hour or later film is reliable ev- 
idence of urine retention. Lip- 
iodol® Ascendant helps you 
avoid the dangers of repeated 
catheterizations. And, Lipio- 
dol? Ascendant may be used 
in addition to an aqueous con- 
trast medium. Lipiodol® As- 
cendant permits a safe, sim- 
ple, more accurate estimation 
of residual urine in the blad- 
der; a test for voiding ef- 
ficiency and an evaluation 
of borderline vesical decom- 
pensation. 

Specify Lipiodol® Ascend- 
ant for your next cystographic 
procedure. 





BRIEF SUMMARY 

DESCRIPTION:  Lipiodol? Ascendant 
contains 10% iodine (w/w) in chemical 
combination with poppyseed oil and 
olive oil. It is radio-opaque. Specific 
gravity is less than 1.000. Lipiodol As- 
cendant will not mix with body fluids 
but floats on top of them, 
INDICATIONS: Radiographic estima- 
tion of residual urine; a test for voiding 


` efficiency; evaluation of borderline vesi- 


cal decompensation; visualization of 
urinary tract segments which may be re- 
taining urine. 

CONTRAINDICATIONS: Active bleed- 
ing in the urinary tract; never administer 
intravenously; iodine sensitivity. Do not 
use if a dark color has developed. 





Ascendant 


/ODIZED OIL 10% 


ADVERSE REACTIONS: No side effects 
have been reported in cystographv. 
ADMINISTRATION AND DOSAGE: in- 
still 5 mL into the bladder. Use in addi- 
tion to the aqueous contrast medium. X- 
rays are taken in erect and supine posi- 
tions, Normal voiding is allowed during 
first 24 hours. Avoid catheterizations. A 
24-hour followup film is used to deter- 
mine residual urine. See package insert 
for full details. 

SUPPLY: Box of four 5 cc. ampuls. For- 
merly available from E. Fougera & Co., 
Hicksville, New York 

CAUTION: Federal law prohibits dis- 
pensing without prescription. 


Veavace LABORATORIES, INC., 5222 ELM ST., HOUSTON, TEXAS 77036 


THOMAS BOOKS PRESENTS 
SEVEN RECENT AUTHORITATIVE TITLES 
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HEMATOPOIETIC AND GASTROINTESTINAL ENVESTIGATION WITH 
RADIONUCLIDES: Third Annual Nuclear Medicine Seminar 
Compiled and edited by ALBERT J. GILSON, WILL:AM M. SMOAK, HI, and MORTON E. 
WEINSTEIN, all of the Univ. of Miami School of Medicine, Miami. (28 Contributors) Discusses 
the physiological basis of the nuclear medicine procedsres in relation with hematology and gas- 
troenterology. Also covers radiopharmaceuticals and pathophysiology. 72, 472 pp. (634 x 934), 
301 il., 37 tables, $30.00 


X-RAY MICROSCOPY IN CLINICAL AND EXPERIMENTAL MEDICINE 
by T. A. HALL, Univ. oj Cambridge, England, H. O. E. ROCKERT, Univ. of Goteborg, Sweden, 
and R. L. deC. H. SAUNDERS, Dalhousie Univ., Halijex, Nova Scotia, Canada. Includes detailed 
exposition of technique and discussions of the types of x-ray microscopy, sources of equipmert 
and an appendix on the relevent fundamentals of x-ray physics for the reader with no prior knowl 
edge. 72, 336 pp. (634 x 934 ), 125 il, 8 tables, $24.75 


RADIUM RECIPES FOR CUTANEOUS CANCER ‘The Manchester Method) 
by J. B. HOWELL, The Univ. of Texas Southwestern Medical School, Dallas. With the Collabora- 
tion of W. J. Meredith and Gerald Swindell. Written asa guide for proper usage of this method, 
the text provides a review of the physical aspects of radium and its application to treatment o£ 
cutaneous cancer. ‘72, 160 pp., 49 il., 2 tables, $14.75 


SIMPLIFIED PHYSICS FOR RADIOLOGY STUDENTS 
By BARBARA HOWL, Wolverhampton, Staffordshire, England. Is an introduction to radiation 
physics for student technicians. Presents in a very simple language the basic principles of the sub- 
ject so that scientific intricacies can be learned at a later time. '71, 96 pp., 70 il, $5.50 


USE AND INTERPRETATION OF THE LUNG SCAN 
By FRED S. MISHKIN and RICHARD E. BRASHEAR, both of Indiana Univ. Medical Center. 
Indianapolis. Technical discussions concerning instrumentation and radiopharmaceuticals are de- 
tailed enough to include not only basic principles but æso to serve as a guide in performing the 
lung scan. '71, 136 pp, (634 x 934), 191 iL, 2 tables, $82.25 

AIDS TO ETHICS AND PROFESSIONAL CONDUCT FOR STUDENT 

RADIOLOGIC TECHNOLOGISTS (2nd Ed., 3rd Ptg.) 
By JAMES OHNYSTY, Saint Francis Hospital, Colorado Springs. Designed to challenge anc 
motivate students entering radiologic technology into accepting the responsibilities which this pro- 
fession holds. '72, 176 pp., $6.75 

PULMONARY RADIATION REACTIONS 
By GORDAN J. WEIR, JR., Naval Hospital, Great Lakes, Hlinois, SOL M. MICHAELSON. 
The Univ. of Rechester, New York. Pulmonary resporses to radiation are considered from ali 
aspects, gross and microscopic pathology, biochemistry. pulmonary function, and physical and 
biological pathogenetic factors. 71, 96 pp., 14 il, 3 tables, $6.75 
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Please send me the following books on ten days free inspection approval. (In U.S. and Canada only.) I wil! 
send my remittance for those books I intend to keep within thirty days. 
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Siemens remote 
fluoro-radiography does 
many jobs well. 





The unusual versatility and 
dependability of the Siregraph 
has made it the most popular 
system of its kind. 


The Siregraph is now being used in 
many hundreds of hospitals for everything 
from special contrast medium examina- 
tions to routine work, including Bucky 
radiography, planigraphy and 
zonography. 

No single system combines the 
dependability and versatility of the 
Siregraph, and that is undoubtedly the 
reason for its popularity. 

At the remote console of the 
Siregraph, the radiologist has complete 
control of the table, overtable tube, under- 
table spotfilm device and built-in image 
intensifier TV system. He can move the 
table through + 75cm longitudinally, 
+15cm laterally, and can tilt it from 90° 
upright to 90° Trendelenburg. In addition, 
he can vary compression cone pressure, 
a feature that is particularly useful in 
GI work. 

The Siregraph system permits oblique 
fluoroscopy and radiography at angles to 
+30°along the table axis. As the table is 
tilted, the radiographic object remains 
centered between the x-ray beam and 
image intensifier or film carrier, keeping a 
fixed focus distance to the film at all times. 

The undertable film carrier serves for 
both spotfilms and Bucky radiography 
with a wide choice of formats. A cine, 
7Omm, or 100mm cameracan be mounted 
on the 10/6 inch dual-mode image inten- 
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SIEMENS 


For more information on the Siregaph 
or any of Siemens extensive line of radio- 
graphic equipment, contact Siemens 
Corpcration, Medical Systems, 186 Wood 
Avenue South, Iselin, New Jersey 08830. 
(201) 494-1000. 





The remote control console of the Siregraph is 
designed to afford the radiologist ease, convenience 
and complete control of the operation. 
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Photographed at Phys b Center, 
Bakerstield, Californi : 





The 
original 
medium energy 
linear accelerator 
providing both 
x-ray and 
electron therapy. 


The proven Mevatron XII gives you the option 
of using either deep penetrating x-rays or medium 
energy electrons. You have both treatment and sched- 
uling flexibility because conversion between modes 
takes less than a miaute. 

The available electron energy levels are 3,7, and 
11 MeV — defined aecording to the SCRAD protocol, 
at the isocenter. Use this energy to treat skin and 
superficial lesions and tumors in the oral cavity, 
pharynx, cervical lymph nodes, breast, chest wall, 
head, and neck. 

X-ray energy is 6, 8, or 10 MeV in a field that 
is variable to 35 cri square at the isocenter. These 
specifications are net surpassed by any other medi- 
um energy accelerator— even those priced higher. 

The patented achromatic system produces 
fields which are inherently symmetrical across both 
axes, There is no need to monitor or correct for 
asymmetry. 

Simplified, fail-safe controls assure efficient set- 
up for fixed, arc, or full rotation therapy. And by 
retracting the beam shield, you can treat over ex- 
tended distances ane areas, 

Two decades of dedicated research have resulted 
in today’s most sophisticated linear accelerators for 
sale, lease, or rent -MEVATRON — in the battle for 
life, don't settle for less. 

For further information, please call or write: 
CORPORATE HEADQUARTERS, Applied Radi- 
ation, Department J-12 Walnut Creek, California 
94596, telephone i415) 935-2250; EUROPEAN 
HEADQUARTERS, Siemens AG, Medical Engi- 
neering Group, Hexkestr, 127, Erlingen, Germany, 
telephone (09131) 84-2423. 


APPLIED RADIATION 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


The time to spot trouble 
is before it brews. 


When you start a revolution, you have to be prepared 
to go overboard on a number of things. When your 
revolution is in radiology, quality control is one of 
the most important. 

So Profexray has initiated a new concept called 
SQUAD. It stands for Systems QUality Assurance 
Department. Its function is sort of a combination 
ombudsman/troubleshooter, in-plant and in the field. 
SQUAD is totally independent of any other 
department or group in our factory or in the field. It 
takes action through its own voluntary spot-checks, 
or it can re-act to your inquiries. SQUAD's main 
function is to drop in on our customers and check the 
functional operation of their equipment (as opposed to 
its idealized specs). 

Of course, you still benefit from some of the best 
everyday quality control and field service im the 
industry. SQUAD is a definitive plus that you get only 
from Profexray. And it's free. 

Drop in on your Profexray representative, and get the 
details on SQUAD. You'll find it a unique system for 
"checking the checkers.” 


And that might be just your Cup of tea. 


[H PROFEXRAY 


Li tton Des Plaines, Illinois 60018 


Litton technology: The 2nd American Revolution. 








CAT. No. 712 


* 14"x 58" VIEWING AREA, © NYLON FILM GUIDES 


READ 5— t1" x 14°S 
* TILTING MOUNT 


ON MOBILE BASE 
AVAILABLE 


* FILM ON REELS 
THE FAST, EASY WAY 


A new illuminator specially designed to read 14" wide 
films in fong lengths from reels. Units feature fluorescent 
lighting with five 11 x 14" areas and individual control 
of light in each area. Film is pre-wound on a reel, 


The reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel. Turn the handle 
to move the film across the viewer from reel to reel, 


iluminator can be wall mounted or ordered with its 
own mobile base. 


Cat. Ne, 71i: Iuuminator with (2) two reels 664° W, 19" 


H. 81" $395.00 


Cat. No. 712: Tuminator & mobile base. Base 38" B. 16" 
D. (illustrated) — $514.00 ; 


Gat. No. 713: Extra reel, $5.25 Ea, 


REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 


87.93 JAY STREET 
BROOKLYN, N.Y. 11201 
Telephone: 212-852-6900 


ONE OF THE MANY S5 & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 





NEW, LIGHTWEIGHT 
GAMMA VUE* 


SYRINGE SHIELD’ 


For Technetium-899m 
(or any gamma emitter «140 keV) 


* 30% lighter than regular syringe shields. 
More comfortable and easier to use. 


* Reduces ?9mTc exposure by a factor of 200. 


* Accepts standard disposable syringes in 
2% to 3 cc and 5 to 6 cc sizes. 


High-density 


*U.S, Patent 3,596,659 
For more details, ask for Bulletin 453-C 


» NUCLEAR ASSOCIATES, INC. 


Subsidiary of RADIATICN-MEDICAL PRODUCTS CORP. 
35 URBAN AVE. + WESTBURY, N.Y. 11590 + (516) 333-9344 





In reply fo advertisers please mention 


that you saw their advertisement in 
THE AMERICAN JOURNAL OF 
ROENTGENOLOGY, 


RADIUM THERAPY 


AND NUCLEAR MEDICINE 


CHARLES C THOMAS PUBLISHER 


Springfield - Hlinois 





Machlett 


plus . 
. Cesium Iodide. 








A new performance standard 


in image int 


Now the superior performance 
characteristics of cesium iodide 
and the outstanding x-ray product 
capabilities of Machlett are combined TE 
in a new series of image tubes. New Dynascope tubes, 
in single- and dual-field models — and high resolution 
versions — will upgrade the capabilities of any existing 
imaging systems using regular tubes. Or bring new 
standards of performance to new installations. 

Here's why: 

Brighter Images. Brightness amplification (gain) 
reaches 10,000X. Now, lower levels of x-ray can be 
used to achieve desired results. 


Greater Image Contrast. Contrast ratios are 60-100% 
greater than possible with non-Csl image tubes. 


Higher Image Resolution. Up to 125 line-pairs per 
inch provides resolution that surpasses requirements 





nsifiers. 









< for spot filming and cineradiography. 
 — -Flatter Image Field. Minimum resoiution 
- variance from screen center to edge — tae 

resuit e? Machlett's superior computer-desigaed 
electrcn optics. Multi-mode zoom capability permits 
surveysn normal mode, detailed study in magnify mode. 
Macalett Reliability. Dynascope tubes are backed 

by 75 years of Machlett experience and dependability 
in x-rav components. It’s your assurance of uniformity 
of qualicy and reliability in operation. It's the reason 
why yoa should always specify Machlett. 

Macnhie:t Dynascope cesium iodide image tubes 

are available now. For complete details, con-act 
yourx-rzay equipment dealer, or write Machlett 
Laboratories, a subsidiary of Raytheon Company, 
1063 Hepe Street, Stamford, : 
Connecticut 06907. 
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The Soxtant?b 
is the ful-pourereó, 
fast mover in integrated 


diagnostic Xy. 
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sutton automatically parks or moves the spot film 
device to “field” position. You park without having To 
amove The image systern 
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front panel is your command module. Everything 
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The system has many additional features — all 
esigned fo improve 
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2549 Wilkens Avenue. Baltimore 


-one radiopaque for 
only one procedure 


specifically designed for accurate 
well-tolerated retrograde cystourethrography 


Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other ur 
90 ml. bottle for dilution with sterile water or able effects have been reported fo 
per cent dextr lution. administration in clinical inves 
ple unit. For greater dilutic “Data on file at Sterling-Winthrop Re 
capacity—calibrated bottle conveniently : T" 
Te A dapes m 2 ^ the specific for retrograde cystourethrography 
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a logical addition to 
the expanding Hypaque * 
product line 


New ] 
Hypaque-Cysto'" 
meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque mecium which 
contains approximately 141 mg. organically-bound iodine per 
mi. it is a 20 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine sait of 3,5-diacetamicio-2,4,6-triiodo- 
benzoic acid (CisH241 4 N30;). The viscosity is 1.94 cps at 
25°C. and 1.42 cps at 37* C. The pH is adjusted with hydro- 
chioric acid or megtumine solution. Hypaque-Cysto is clear 
and coloriess to pale yellow. it should be protected from 
strong light. The solution is relatively thermostable and may 
be autociaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Aclion: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
indication: Hypaque-Cysto is indicated for retrograde 
Cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 mi., 
and rarely, up to 600 mi. Capacity at birth is 20 to 50 mL, and 
increases about 400 per cent in the first year. In children 

3 to 5 years old, bladder capacity is 150 to 180 ml. In 
children older than B years, it is in the low adult range. 

in disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic "reflux" bladder to over 1600 mi. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 











Final Solution 








To Make Add Contains 
Sterile water 

Final Final or 5% dextrose 

conc. volume solution lodine 
30 96 250 mi. — 141 mg./ml. 
25 95 300 ml. 50 ml. 118 mg./ml. 
21.4% 350 mt. 100 mi. 101 mg./mt. 
20 96 375 ml. 125 ml. 94 mg./ml. 
18.896 400 ml. 150 mi. 88 mg./ml. 
16.7% 450 mi. 200 ml. 78 mg./mi. 
15 95 500 ml. 250 mi. 71 mg./mi. 





How Supplied: Calibrated 500 mi, dilution 
bottles containing 250 mi. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
abte seal and screw neck. 





Winthrop Labor 
New York, N Y. 10016 





Winthrop... 
the company 
that offers you 
a choice 
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ANOTHER VALUABLE 
THOMAS TITLE... 





CORONARY ANGIOGRAPHY by Harold A. Baltaxe. 
Cornell Medical College, New York City; Kurt Amplatz, 
Univ. of Minnesota Medical School, Minneapolis; and 
David C. Levin, Cornell Medical College, New York City 
Written for persons involved in the field of cardiac 
anatomy asd pathology, this text is of help to clinicians 
in Interpreting coronary angiograms. Topics covered in 
detail and liberally illustrated include: 


History ef Coronary Angiography 

















Technigees of Selective Coronary Angiography — 
Some Techniques — Percutaneous Selective Coro- 
nary Arteriography 

Anatonmm of the Normal Coronary Artery Tree 

Congenital Anomalies of the Coronary Vessels 

Complications — Contraindivations — Indications 

Coronary Atherosclerosis, Collateral Circulation and 
Their Effect on the Left Ventriculogram 


: Truly an informative new title of value. '73, about 206 
| pp, 173 ab. 


CHARLES C THOMAS * PUBLISHER 
SPRINGFIELD * ILLINOIS * 62717 





NEW...Gcamma vuE* 


VIAL SHIELD’ 


For 39™Tc-Sulphur 
Colloid Preparation 


* Permits seating and drawing of 39mTc.S 
colloid reparations (and similar 
solution without radiation exposure 
to technicians. 


* Radioactive contents of vials and 
containers can be viewed, processed 
and dispensed without heing removed 
from vic! shield. 


e Reduces radiation level of 25 mCi 
of 93mTz to background. 


Made of ad with a lead-glass window through which 
the vial contents are always visible. Holes in the lead 
wall allow boiling water to circulate freely around the 
vial, heating the solution rapidly and uniformly. Liquid 
is withdrawn by syringe through an opening in the lid. 
Since the vial is never removed from the shield, alf 
radiation exposure to personnel is minimal. 


*U.S. Patent 3,673,411 
For more details, ask for Bulletin 454-C 


f» NUCLEAR ASSOCIATES, INC. 


Subsidiary of RADIATION-MEDICAL PRODUCTS CORP. 
35 URBAN AVE. + WESTBURY, N.Y. 11590 + (516) 333-9344 


Siemens Orbiskop the 
superior X-ray system 





rom every angle. 


Radiologists have been looking for an X-ray system that could 
rotate so patients wouldn't have to. They found what they wanted 
in the Siemens Orbiskop. = The Orbiskop is a smoothly-driven 
tilting table X-ray system providing omnidirectional projections. 
The image intensifier and X-ray tube swivel 180* around the patient's 
longitudinal axis. And the table plane rotates 90° to either side. 
With the unique Siemens fluoroscopy unit, X-ray beam and patient 
position are controlled independently. = Areas of interest are 
located more rapidly and X-ray films can now be taken from 
angles previously difficult or impossible to obtain. * Orbiskop. 
Just one example of Siemens capabilities in X-ray systems. 


OTHER SIEMENS X-RAY SYSTEMS. 
TEE ay , 


= 





Siemens Siregraph. A universal diagnostic X-ray system, Siemens Sireskop 3. A conventiona! R/F table 


featuring an overtable tube and an undertable spotfilm with spotfilm format options to 14 in. x 14 in. 
device with built-in image intensifier. Remote-control The 4-way table top shifts smoothly into 
console. During fluoroscopy with angulation beam, the transverse and longitudinal directions. 
object is always centered to the image intensifier Attachments are readily available for 
independently of the radiation beam angle. abdominal and extremity angiography, 


and myelography. 


For ful! details on Siemens X-ray systems for 
your specific application, get in touch with 

your lacal Siemens specialist or: Siemens 
Corporation, Medical Systems, 186 Wood Avenue 
South, selin, New Jersey 08830. (201) 494-1000. 


SIEMENS 
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We try to present an accurate index. Occasionally this may not 
be possible because of a last-minute change or an omission. 


TEGTMEYER 


LYMPH DUCT CANNULATOR 






This “NEW” concept simplifies LYMPHOGRAPHY by providing a 
technique that: 


needle insertar lymph duct holder !ymph duct occluder 





€ STABILIZES EACH 
LYMPH DUCT & 


e GUIDES THE NEEDLE 
INTO THE FIXED DUCT. 





lymph duct holder ovoid slot for silk groove for lymph duct 






INSTRUCTIONS FOR THE USE OF 
THE TEGTMEYER LYMPH DUCT CANNULATOR 


A flat area on the dorsum of the foot is chosen for the skin incision to 
allow for the stable placement of the lymph duct cannulator. Either a 
transverse or vertical skin incision may be employed. The dye-filled lym- 
phatic duct is isolated utilizing a modification of the technique of Kin- 
month et al in 1955. It is important to thoroughly isolate the duct by 
meticulously removing all the surrounding tissue. It is essential to keep 
the lymph duct moist with saline. If the vessel dries, it can not be ade- 
quately distended. 


The cannulator consists of three basic parts: the NEEDLE INSERTER, 
the LYMPH DUCT HOLDER. and the LYMPH DUCT OCCLUDER. (Fig. 1) 
All three sections have a rounded superior surface and a flat inferior sur- 
face. When positioning the LYMPH DUCT HOLDER it is very important 
that the ovoid slot used for the silk be closest to the toes. The longer 
segment of the groove for tne lymph duct is then cephalad where it can 
be utilized. (Fig. 1) 


After a lymph duct segment one centimeter in length has been isolated, 
a loop of 4-0 silk is placed around the vessel. The duct is then placed in 
the groove of the LYMPH DUCT HOLDER. The silk is positioned in the 
ovoid slot provided in the LYMPH DUCT HOLDER and a loose overhand 
knot is tied in the silk. (Fig. 2 The LYMPH DUCT OCCLUDER is then 
moved into place occluding the proximal vessel. (Fig. 3) The duct is now 
distended by massaging the skin over the duct distal to the incision. This 
milks the lymph cephalad, cilating the duct until it fills the groove in the 
LYMPH DUCT HOLDER. The NEEDLE INSERTER is then moved into place. 


lymph duct holder 


A IY mph duct occluder 


lymph duct 


Now the vessel is fully distended and held in position, proximally by 
{he oi DUCT OCCLUDER and distally by the NEEDLE INSERTER. 
ig. 


A 27 or 30 gauge NAMIC Lymphangiographic Needle is attached by the 
connecting tubing to a saline-filled syringe. A loop of the tubing is taped 
to the patient’s skin. The needle is gently advanced through the hole in 
the NEEDLE INSERTER introducing the needle into the lumen of the 
duct. The bevel of the needle may be rotated to facilitate its placement 
in the duct. A small amount of saline is injected to further dilate the 
lymph vessel. The needle is then advanced past the ovoid slot holding 
the silk. (Fig. 5) (The shorter NAMIC needles were designed to prevent the 
advancement of the needle point beyond the end of the LYMPH DUCT 
HOLDER.) The silk ligature is then tightened around the duct and the 
needle in a single overhand knot. The excess thread is trimmed. 


A strip of sterile tape is placed over the lymph duct cannulator assem- 
blage and fastened to the skin. Another strip is placed over the needle 
fastening the needle to the skin to prevent recoil of the needle. The 
LYMPH DUCT OCCLUDER is removed (Fig. 6). Ethiodol is infused into 
the vessel. Occasionally there is slight oil leakage from the needle after 
the duct has been cannulated. If the needle (which is easily seen in the 
groove) appears to be properly situated, it is best to leave the needle in 
place. Sufficient oil can be injected despite a small loss. 


FOR ADDITIONAL INFORMATION WRITE OR CALL 





NORTH AMERICAN INSTRUMENT CORPORATION 
HOSPITAL SUPPLY DIVISION HUDSON FALLS, NEW YORK 12839 518-747-4171 
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When it comes to service, nobody others in diagnostic x-ray wy 
can hold a candle to Picker. We P techniques. They're all trained— Æ 
have over 1,000 servicemen in the and determined to keep your $ 
field, each averaging about equipment up to snuff. If it’s ev 
10 years of experience. Some service you want, nobody = 
specialize in the ultramodern else can match us. Picker 
disciplines of nuclear Corporation, 595 Miner Rd, 
medicine or ultrasound, Cleveland, Ohio 44143. 
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THE 
SOFT: STEERABLE 
CATHETER 
FOR BRONCHIAL 
BRUSH BIOPSY 


'XCEPTIONAL MANEUVERABILITY of the MEDI-TECH 
amote control catheter combined with the open lumen 
llows this system to provide safe and rapid catheteriza- 
on of remote lung segments. With easy, positive 
nger-tip control, the soft-steerable catheter may be 
juided into desired lung segment either transorally or 
ransnasally. 


"HE OPEN LUMEN allows dye injection as well as 
sassage of special tools such as brushes and baskets 
ven when the catheter is being manipulated. And, the 
satheter may be locked in position to prevent slippage 
juring special procedures. 


[WO STANDARD BRONCHIAL CATHETERS, a i85 
"rench and a # 13 French (85 cm and 65 cm respec- 
jvely) are used for selective brush biopsy and 


3ronchography 
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Zavala, Rossi and Bedell: Bronchial Brush Biopsy: A Valuable Diagnostic 
Technique in the Presurgicai Evaluation of Indeterminate Lung Densities, THE 
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Cooper Scientific Corporation 
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(617) 923-1720 








bronchography. A large .106" lumen in the # 13 French 
catheter allows passage of larger volumes of fluid 
and/or use of larger tools. 


COMPLETE BRONCHIAL CATHETER SYSTEMS include 
all necessary items. Two "kits" (SB-1 and SB-2) 3 
include: One MEDI-TECH Control Handle (illustrated), 
one Bronchial Catheter, one Catheter Introducer and 
Mouth Shield, ten Nylon Brushes mounted in TEFLON 
tubes (see inset) and one quart of Dionisil solvent. The 
SB-2 kit also includes a life-size, hollow ZAVALA Lung 
Model of the bronchial tree for practicing selective 
catheterization and bronchoscopy. 


Bronchial Brush Biopsy 


AND 


the same MEDI-TECH Control Handle 
may be used with a variety of other 
catheters and accessories for vascu- 
lar, biliary, Gl and other procedures 
described in a new MEDI-TECH 
foider. For complete details and 
information on available cine x-ray 
films of MEDI-TECH catheter pro- 
cedures, call, write or return the 
coupon below. 


ANNALS OF THORACIC SURGERY, Vol. 13, No. 6, pp 510-528, June, 1972. 
Thiede, Banaszak; Selective Bronchial Catheterization, NEW ENGLAND 
JOURNAL OF MEDICINE, 286: 526-528, March 9, 1972. 


Norris, Tucker and Woloshin; Bronchoesophagologic Application of Recent 
Advances in Fluoroscopy, ANNALS OF OTOLOGY, RHINOLOGY AND 
LARYNGOLOGY, Voi. 80, No. 4, pp 528-535, August, 1971. 
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MEDI-TECH, INC. 

Division of Cooper Scientific Corporation 

372 Main Street, Watertown, Mass. 02172 E 
Please send me complete information and prices on the Soft- 
Steerable Bronchial Catheter System. 
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So Your Patient Won’t Get Too Much 
Of A Good Thing. 


Radelin STF-2 screens give you more pluses than ary 
other hi-speed screen you can buy. STF-2 is 30% 
faster. That’s 30% less exposure. Plus maximum 
resolution. Plus maximum resistance to abrasion, static 
and moisture. Plus uniform speed from screen to 
screen. Plus dimensional stability. Pius easier cleaning. 
For Your Peace of Mind... It all adds up to the performance you expect and 
For Your Patient’s Peace of Mind. deserve. Why settle for less. 
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Clean bowel means cleer picture. X-PREP Liquid 
is designed specifically for pre-adiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 
Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 


the nursing staf at the hospital. 
*References avaiable on request. 


One step One dose -One bottle 


à p m m 
(standardized extrac of senna fruit) 


o prep the bowel for radiography 


i Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 





RIGHT 1875, GRAY PHARMACEUTICAL CO, sZORWALE, CONN, 08856 Besta 323433 








A low viscosity contrast medium for 
new flexibility in hysterosalpingography 


Ethiodol® enjoys the blandness, 
freedom from irritation and high 
order of radio opacity associated 
with our well-known Lipiodo!l® Ata 
temperature of 15°C. Ethiodol* has 
a specific gravity of 1.280 and at 
37°C. a viscosity of 0.5 centipoises. 
Organically bound iodine is 37%. 
Ethiodol's* higher fluidity, possi- 

le because of a simplified molec- 
ular structure, provides a new flexi- 
bility for radiographic exploration, 

if you are not already using Eth- 
iodol* routinely in hysterosal- 
pingography and would like more 
information about its advantages, 
please write or cail. 
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BLOOD VOLUME AND EXTRACELLULAR 
FLUID VOLUME (2nd Ed.) by Solomon N. Al- 
bert, Washington Hospital Center, Washington, D.C. 
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600 pp. (815 X 11), 950 il, 22 tables, 838.00 


THE POLYCYTHEMIC DISORDERS by Baruch 
Modaw. Tel Hashomer Government Hospital, Israel. 
‘Ti, 192 pp. (6% x 9343, 21 iL (2 in full color), 13 
tables, 326.00 


ORGAN REGENERATION IN ANIMALS: Re- 
covery of Organ Regeneration Ability in Animals 
by L. V. Polezhaev, Academy of Sciences of the 
USSR, Moscow. 12, 200 pp, 209 iL, $14.00 


RECENT ADVANCES IN DIAGNOSTIC ULTRA. 
SOUND compiled and edited by Elias Rand, Nu- 
clear EZagnostic. Laboratory, Brooklyn, New York, 
(23 Comtributors) 11, 160 pp., 111 iL, 9 tables, $10.50 


THE FUNDAMENTALS OF X-RAY AND RAD- 
IUM PHYSICS (Sth Ed., 2nd Ptg.) by Joseph 
Selman. Univ. of Texas, Tyler. ‘72, 552 pp., 306 il 
16 tables, $12.95 





CHARLES €. THOMAS + PUBLISHE 


301-327 East 
. Lawrence Avenue 


SPRINGFIELD + ILLINOIS 62717 
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specific for Drip Infusion Urography 


Hypaque -DIU 3 0° 


meglumine diatrizoate, USP 


/ low sodium content (less than 0.0 
l advantage in | 


r diagnostic urog 
D3 phy. 








A logical 


addition to 
the expanding 


yaa 
roduct line 


rane: 
DIU 30^ 


meglumine 
didirivoafe. USP 


Sterile Aqueous Solution 
For infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of megiumine 3, 
5-diacetamido-2, 4, 6- MU cud 
zoate (CisHosIl; N30»). The 30 pe 
cent solution eae 
contains approximately 141 ME: of 
organically- bound iodine per ml. It 
has a visc oy of i, 94c pS at 25° 








Nut ‘solati erie e, 
aqueous solution is clez r and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoc aved. it 
should be protected from strong 
light. The solution contains ca 
disodium edetate 1:10,000 e 
sequestering stabilizing age 
Action: Hypaque-DIU 30 perc 
a diagnostic radiopaque medium 
which provid s visualization of 
internal structures, 
Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 
Warnings: Usage in Pregnancy. No 
teratogenic effects attributab! eto 
a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In additi 
most authorities consider ele 
contrast radiography of the abd 
men Contraipficated during 
pregnancy. 
Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in adv: for 
the immediate treatment of serious 
reactions, and that adequate 
appropriate facilities be readily 
available in case a severe reaction 
occurs. 
Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who a 
zygous for sickle cell di 
the material is injected intra- 
vascularly. 
The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 









































function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, fun 
tests not depending on iodine esti- 
mations, e.g., T3 resin uptake and 
direct thyroxine assays, are not 
affected. 
Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of z: 
lergy. Aithough a history of allesgy 
may imply a greater than usu 
, it does not arbitrarii 
i ate the use of the m 
Premedication with antihistamenes 
to avoid or minimize possible 















lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, shoutd 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
atest dose of 0.5 to 1 ml. of the 
contrast agent before infusion 
the full dose has been employe 
an attempt to predict sever 
fatal adverse reactions. T 
ponderance of recent scient 
literature, however, now demom 
strates that this provocative t 
procedure is not reliably predict: 
of serious or fatal reactions. 
Severe reactions and fatalities ? 
occurred with the test dose alo 
with the full dose after a nonre 
tive var dose, and with or witt 
a history of allergy. No conclus: 
elatione S A between severe or 
fatal rea ante 
anifesia- 
of i) has DUO estab- 
d. A history of allergy m 
ul in predicting reactions ofa 
! or intermediate patı ure, 
ae in pa 
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a weak protein- binding ag sent Su: 
as a diatrizoate is used for the 
pror edure, it is essential to or 
aratory dehydration, 
ister Hi ue and attempt to a 















n dd ies reactions ta 
infusion urography have not been 
reported to occur at a higher fre- 
y or with greater severity 
“ith routine excretory urog- 
y. However, sequelae of this. 











urography imposes a su 
motic 


enas 
P Th us d d be con 






after ihe, pr ocedure. 
Because of the possibility of indez- 
ing temporary suppre nof 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilate 
reduction of normal renal funct 
Preparatory dehydration or abdom- 
inal compression may not be 





necessary in infusion urography. In 
infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. 
Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 
The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein 
cramp and thromboph bitis fol- 
iowing intravenous injection, rare 
cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal 
reactions such as urticaria, and 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restless- 
ness, convulsions. Other reactions: 
fiushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Ox asionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia. Infre- 
quently, "iodism" (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 
sixth day. 
Dosage and Administration: The 
ecommended dose for infusion 
graphy isca ated on the 
sis of 2 ml. of Hypaque-DIU 30 
X cent per pound of body weight. 
The average dose of the solution 
for adults is 300 ml.; for optimal 
sults, a minimum dose of 250 ml. 
hould be used. A maximum dose 
of 400 ml. is generally sufficient 
for the largest of subjects. 
The solution is infused over a 
eriod of three to ten mi Ss. 
diographs are usually taken at 
and 30 minutes from the 
i on, Earlier 
y be obtained for the 
Jation of hypertension. Nephro- 
ms are usually obtained at the 
i of the infusion, and voiding 
2 is are usually ob- 
tes after the begin- 










































How Supplied: Cal ibrated bottles of 

300 mL, rubber stoppered, packed 
ith and without sterile d Hisposable 

intravenous infusion sets. 








Winthrop.. 
the 
company 
that offers 
you a 
choice 


(1521M) 








^ Pho/Gamma... 


the camera of the future... 


can do more right now than any other 
scintillation camera in the world. 


Pho/Gamma can do more because 
we've taken the three most important 
qualities that make a scintillation 
camera great—sensitivity, 
uniformity, and high resolution—and 
included an exclusive fourth: 


Clinical Versatility. 


Our Pho/Gamma System is available 
with a complete range of instruments 
to perform today’s clinical procedures, 
and to facilitate the work of those who 
are making the future of medicine 
happen. Among these capability- 
expanders are: Various, specialized 
collimators which allow you to choose 
the optimum resolution and sensitivity 
you need for each study, because 

two or three collimators can not meet 
the exacting requirements of every 

ci application. 

The Tomacamera™ for imaging 
organs in 4 separate and variably 
selectable focal planes at one time. 
An Anatomical Marker which 
electronically provides direct transfer 
of anatomical landmarks to ail film 
readouts and system accessories, and 
eliminates the need for cumbersome 
radioactive markers. A Clinical Data 
System (CDS-4096) to perform 
functional data manipulation and 
present the processed results as 
unambiguous, easily interpreted 
results for more accurate and faster 
interpretation. À Data-Store/ 
Playback System which allows you to 
digitally capture the scintillation 
events, play the results back at your 
convenience, study, step-by-step, the 
nuclide distribution in the organ, and 
interpret the study with information 
that might have been missed on the 
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intial 


iphoto study—and many 
eatures, including the totally 
area of interest ca 
the push of a button on the 
master console. 

Pho/Gamma. Everythi 










Searle Radiographics inc. 
(Formery Huclear-Chicago) 
yof G. D. Searte & Ca. 


The future-oriented company 


When were you last 
on your knees? 





Only Abbott's Graphic " Rectilinear Scanner team 
Offers a total service commitment. 


The Graphic scanner team is not one 
man who sells you an instrument and 
ihen forgets you. We provide the 
assistance of a radio-pharmaceutical 
representative, nuclear instrument 
consultant and field service engi- 
neer, They are ready to help even 
when everything is running 
smoothly. Our team is capable and 
willing to help you set-up a new de- 
partment, They can assist in licens- 
ing procedures, thorough training of 
technicians, including new diagnos- 
tic procedures and techniques. 

Graphic is a versatile and rugged 
instrument, But let's face it; even the 
best equipment eventually needs 
service. The speed and thorough- 
ness with which your supplier re- 
sponds is your most important 
consideration. 

Frankly, we don't expect too many 
calls telling us the Graphic is 
"down", The Graphic scanner is rug- 
ged and reliable, We even provide 
our normal warranty for mobile use. 
it's not one of those complex units 
ihat spends more time with a service 


engineer than it spends wim your 
patients. You handie move patients 
in less time with the easy to-eperate 
Graphic scanner. 

What's more, our tear: o! spec- 
jalists will thoroughly traia your 
personnel. This thorough training 
can only be obtained fram tue first 
and only full-line supplierof muc-ear 
instruments and radio-p^armaceu- 
ticals. 


To find out more, just send in the 
coupon below, For fast results, call 
Abbott Nuclear instruments at 312- 


688-8354, 


ABBOTT LABORATORIES 
Hadio-Pharmaceutical Products Division 
North Chicago, Riinos 60964 

Health Care Worldwide 

Worlds Leading Supplier 

ot Radio-Pharmaceuticals 










Ra: m 
fia ne Postfach $48 


a 5 
a I'm thinking abeut expanding or adding a nuclear medi- | 
i cine departmert. Please send more information on the a 
: easy-to-operate Graphic rectilinear scanner. - 
i i 
[| Name Title o —À I 
H Hospital |... H 
i Address... " H 
H City a EL State MEM E TEE i 
[| Phone... s pete it. l 
i 

I Please send to C572 Abbott Park, North Chicago, Hi. 60064 ' 


| ————— 
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New Hunt 


D-73 Chemistry 
is a stickler for detail 





If you want all the diagnostic information 
your film has to offer you want new Hunt 
HD-73 Chemistry. It virtually eliminates haze 
from 90-second automatically processed 
radiographs. 

The image detail is sharper, clearer— 
making more information available to the 
eye. (And with far less haze and fog to see 
“through. there's far less eyestrain after o 
long day of reading films.) 

Now take a close look at the characteristic 
curve. Hunt HD-73 Chemistry gives more toe 
information than conventional developers. 
And a more graduaily sloping shoulder 
curve for greater detail. 

Hunt HD-73 Chemistry achieves results in 
90-second processing that are equal to or 
better than those produced by conventional 
processing or double capacity processing 
systems. 

With high-speed. latitude or porspeed 
films. you get sharply improved image 
response. Plus a much wider range in 
exposure, because HD-73 is not a high 





contrast chemistry. It will process radiographs 


with maximum diagnostic information — 
achieving impressive clarity with all major 


imaging Specialists in Photographic and Platemaking and Reprographic Chemical Systems 


PHILIP A. HUNT CHEMICAL CORPORATION : 


PALISADES PARK, NEW JERSEY + PHILIP A HUNT COMPANY (CANADA) LTO TORONTO 





domestic and foreign-made films. 

Hunt HD-73 offers another innovative 
advantage — it is the first chemistry to employ 
a two-part A 6 B developer. Since Part C is 
eliminated, carton size is smaller and 
handling is easier 

Hunt provides more than the finest in 
processing chemistry. You can also depend 
on Hunt for service and technical assistance 
when you need it. 

Fora more detailed picture, contact your 
Hunt Representative at any of the 21 Hunt 
branches and sales offices throughout North 
Arnerica. 

Typical characteristic curve 


mæ Conventional chemistry 
wm HD-73 Chemistry 


Density 
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"Cross-fogging" is a term commonly used to fogging entirely by alternate program-loading 


describe the increased film fogging which occurs of the film magazines. This technique gives 
in simultaneous biplane angiography due to the you up to 15 films in each plane at exposure 
fact that the film in each plane is hit by scattered rates up to 3 exp./sec. in each plane. Thanks 
radiation from two exposures. Cross-fegging can 1o the long film compression time in the 

be reduced by using low kV, tight collimation, AOT-R changer, ample exposure times are 
good grids or air gap between object and film. In available even though the changers have to 
addition, if you have a biplane SCHONANDER operate at 6 exp./sec. in order to give three 
AOT-R installation, you can eliminate cross- alternate film pairs per second. 


Only cutfilm changers 
allow the above mentioned 
technique to be used tor 
elimination of "Cross-Fogging" 
without film waste— 
one good reason to choose 
SCHONANDER AOT-R cutfilm 
changers. Other reasons: 
` -$ Dependable, improved tilm 

"transport 


* High resolution without 
vacuum procedures 


* Convenience—Proven quality— 
Economy 


"* 


We call our filmchangers "AOT-R'— 
most radiologists in the U.S. call their filmchangers ... .“SCHONANDERS” 


[NN 


WEN, elemna-schonander, INC. 699 LIVELY BOULEVARD - ELK GROVE VILLAGE, ILLINOIS 60007- (312) 593-6770 






































All you do is feed exposed film The Roll-A-Matic goes where you 
into the RADX M-3 Roll-A-Mariz. need it, too. No darkroom. No 
in just 42 seconds, the first frame is extemal plumbing. Fully self-con- 


ready for viewing. Develops al tained, Just put it on any convenient 
sizes of roll film up to 5" From 4 table or counter and plug it in. 
frames to a full roll, with provision Also adaptable to chemical 


for feeding to a take-up spoc! replenishment where usage 
— volume is high. 


The RADX Roll-A-Matic has 
everything going. RADX quality cad 
dependability. Fastest cycle time 
of any processor. And a price thct 
will surprise you — under $3700! 

Call RADX for details, 






RADX M-3 
ROLL-A-MATIC 
PROCESSOR 


eS ES 
+ 


P, O. Box 19164, Houston, Texcs 77224 
713/468-9628 


RX-637 


Machlett 
plus | 
Cesium lodide. — 








A new performance standard 
in image intensifiers. 








for spot filming and cineradiography. 
mee ‘ - Flatter Image Field. Minimum resolution 
and the outstanding x-ray product - -variance from screen center to edge — the 
capabilities of Machlett are combined l i result of Machlett’s superior computer-designed 
ain a new series of image tubes. New Dynascope tubes, electron optics. Multi-mode zoom capability permits 
“n single- and dual-field models —and high resolution survey in normal mode. detailed study in magnify mode. 
Meena as wilbuper ede Hie OLOR ne Machlett Reliability. Dynascope tubes are backed 

mz systems using regular tubes. bring new M ipe i. Rs n 
Eu n = a 2 iB EC e z by 75 years of Machlett experience and dependability 
Wlere’s why: : zi in x-ray components. It’s your assurance of uniformity 

: ` : AME f of quality and reliability in operation. It’s the reason 

Brighter Images. Brightness amplification (gain) why you should always specify Machlett. 
weaches 10.000X. Now, lower levels of x-ray can be WMachiett Disp: A A tebe. 
wised to achieve desired results. ; i res : 

D : i il . " are available now. For complete details, contact 
Greater Image Contrast. Contrast ratios are 60- 10067 vour x-ray equipment dealer, or write Machlett 
3reater than possible with non-Csl image tubes. Laboratories, a subsidiary of Raytheon Company, 


Higher Image Resolution. Up to 125 line-pairs per 1063 Hope Street, Stamford, 
_nch provides resolution that surpasses requirements Connecticut 06907. 


Now the superior performance 
icharacteristics of cesium iodide 





PATENT APPLIED FOR 





E-Z-EM’s practical answer to waste, spillage 
and mess. The Gi cup contains £-Z-PAQUE", 
a rapid transit barium formulaton — passes 
through the small bowel in haif the time. 


THE 45¢ CUP 


Fill Mix Ready-to-use 




















ITS ECONOMICAL 


it costs no more to use the E-Z-EM Gl Cup than to measure, pour and mix barium 
from a bulk container. We would be happy to supply you with free samples. In stock 
at your local dealer or contact: 


E-Z- E M “System of your choice" 
111 Swalm Street, Westbury, N.Y. 11590 (516) 333-8230 


Announcing the 


MV 300A 
300 FILM 
MOTORIZED 


X-RAY 





VIEWER 
READ 12 FILMS 


Six 
Over Six 














Now the Jumbo 6 over 6 300 Film Motorized 

Viewer, the only viewer made to read 12 — 

14 x 17" films or 84" wide panels of smaller 

film sizes. Individual control of light (bright, 

Only 99%” Wide, 93 9/16" High, 28 9/16" Deep, BONA off) for cach or the 12 films. 50-6 
Bank wide plexiglas viewing panels. 





15" Wide Formica shelf, 


X > fod qe . 
C it M ic Pila — be ‘ £ SS. mr. . Q^ d emu. — = 
300 Film capacity, 50-6 bank panels Fast action—60 Second maximum access time 


toany film. The 50 button—MV200C Selector 


e is available for automatic case retrieval. 
F sa of MVO As N go MO ic 
Built and designed same as the MV200A 200 film Huniade eek Peace a Wee 
S & S Motorized Viewer with new modula- construc- Bes do Ue Peek dud iow Hee Meno Dod 


offers still greater value; easier reading, larges 
capacity, faster action, minimum floor space 
and lowest cost per film! 

M M MM M € 


tion for easy delivery in sections and quick installation. 


anei MV 300A 300 F ilm Viewer $] 0695.01 

A MV200A 200 Film Viewer 8160.00 

S. & S. X-RAY PRODUCTS INC. MV200C Selector 1495.0 
87-93 JAY STREET, BROOKLYN, N.Y. 11201 FOB Brooklyn, N.Y. 

Telephone: 212-852-6920 Brochures, Dimensions & Users List on request 





THIS VIEWEF WILL BE EXHIBITED AT THE CHICAGO SHOW! 


ONE OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEALER 











Your Heart Association 


can help 
you 


help your 
patients 


Contributed by the Publisher 


Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphiets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidarce of leading cardiovascular spe- 
cialists, these pamphlets deaf with such subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defects, varicose veinsand other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also available cn a physician's prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart 
Association 


44 EAST 23rd ST., NEW YORK, N.Y. 10010 








to x Tay diagr osis 


| dt's a ‘lower dose’ x-ray process that produces an electrostatic latent image on an inexpensive di- 
improved permanent image on a sheet of low — electric plastic sheet. a The technology offers 
cost plastic. In less than 90 seconds. o It can additional benefits. 9 Ongoing clinical testing at 





use existing x-ray equipment. But, two medical schools has demonstrated 


it eliminates the. need for dark- 
room processing. It’s light in- 
sensitive. a And it can be 


read on a typical view box. 
a Lower cost, lower ra- 
diation dosage, an im- 
proved image, and re- 
duced processing time 
are the ingredients in 
this significant advance 
in X-ray imaging. o We 
call.it the Xonics Elec- 
tron Radiographic Sys- 
tem (ERG). It will be 
available in about a year. 
The technical base is the 
secondary emission of 


electrons in an imaging. 


chamber to produce an 























2, i$ a science based company involved in 


excellent resolution, approximately 
doubling that of silver halide film. 
The radiation dose is reduced a 
significant percentage*. a 
Both soft tissue and bone 


detail are observable in the 

image. o Plans are to use 
Electron Radiography in 
automatic systems, elimin- 
ating amplifying screens: 
and darkrooms at consid- 
erable cost and space sav- 
‘ings. o If you are interested 
in more information on 
the Xonics Electron Radio- 
graphic System (ERG), 
write for our technical 
material available on the 
subject. 


products for the fields of health, safety and pollution 
control. 
.ERG is one of cur interesting devélopments. 








XONICS, INC 


6849 Hayvenhurst Avenue, Van Nuys, California 914 





| Phone: (213) 2877380 





"Proudian, A.; Carangi, R; and Jacobson, G. — ELECTRON RADIOGRAPHY — A New Method of Radiographic 
imaging — Presented at 58th Annual Meetir rg of the R dio alogcal Society of North Amen ca, (Nov. j 197% 
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We think the 
Pakorol-1A4X is the best 

table top Ra 
Film Processor/ Dryer 
you can buy for?4,200. 


The Pakorol-14X is a compact X-Ray 
Film Processor/Dryer designed for 
use in hospitals, clinics, offices, or 
virtually any required X-Ray location. 


Now you can have fast, high quality 
processing and drying of any stand- 
ard brand of X-Ray film. The Pakorol- 
14X has a big capacity, too — up to 
120, large 14x17 films per hour. Han- 
dies film sizes from 5x7 to 14x17. Dry- 
to-dry time is only 2 min. 15 sec. 


it's small in size: only 37" x 2212”. 
Works anywhere there's a standard 
115V, 20 amp outlet. Use it on a table 
top, counter, or set it on the optional 
accessory stand shown here. 


Here's the quality X-Ray Processor/ 
Dryer that costs only $4,200 (U.S. User 
Net). For more information, contact 
your Pako Distributor, or David Thoele 
at Pako Corporation. 


Automated Film Processing/Drying 





6 
X-RAY PRODUCTS 


PAKO CORPORATION 
6300 Olson Memorial Hwy., Minneapolis, MN 55440 
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Toshiba 
ntroduces 
six new 


-MeY linear 
“accelerators. 


it LMR-4, You've neve i versatility like this. 

n 6 basic configurations. We'll stack it against any 
nit on the market. And we can offer you three features 
th any other unit. 
vailable with a 
akes a muiti-ieaf, 

t focal lengths are offered, BO cm and 100 cm. The 
lusive with Toshiba. 

joose from two different patient treatment cc 
style. The ram style is sive with Toshiba. 
another innovation in the broadest line of radiation 
entin the world. Whatever your entire radiation 











you can 
The LM 
Only To 
Two ¢ 


100c 





inoblock or multijeaf collimator. 



























hes, 





therapy e 


departm 2eds, there's a Toshiba solution, backed by the 
indust er engineering and research staffs, 


Con representative from the Profexray Division of Litton 
industri tor the details on this single-source capability, and 
especially about the remarkable LMR-4 Linear Accelerator. 

it beats the competition 

Six ways 

to breakfast. 





Toshiba 





TOSHIBA INTERNATIONAL CORR. 


To Know The Dose 
Control The Effect 


Maintain The Standard... 
THE RANDO PHANTOM 


For treetment planning and for comparison 
of various treatment techniques or modalities 
(e.g., moving field vs. fixed field, cobalt-60 
gamma rays vs. 4MeV X-rays, various wedge 
configurations, etc.) in the radiotherapy of a 
given type tumor, accurate measurements can 
be made with the RANDO Phantom. 


Higher accuracy and precision of the radia- 
tion dose to patients should result if phantom 
studies are used for radiotherapy. Reduced ra- 
diation deses to both patient and physician can 
be achieved in diagnostic radiology if the phan- 
tom is emoloyed for checking procedures. 


In recent years, mounting evidence has shown 
that successful radiotherapy is dependent on 
the accuracy and precision with which the ra- 
diation is delivered to the patient. If unusual 
or difficalt treatments are undertaken, add- 
itional dosimetric studies should be carried out, 
some of which are best done with a RANDO 
Phantom. 


FOR COMPLETE INFORMATION AND A NEW 
HANDBOGK, "THE RANDO PHANTOM AND ITS 
MEDICAL APPLICATIONS," WRITE TO: 


1 A ALDERSON RESEARCH LABORATORIES, INC, 
390 Ludlow Street P.O. Box 1271 
| | Stamford, Connecticut 06904 























Hysterosalpingogram with Salpix Contrast M 








now you see it now you dont 


With Salpix as your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body 
reactions, yet it provides the viscosity needed for adequate 
visualization. 

Contraindications: Contraindications to hystero 
presence of severe vaginal or cervical infections, ting or recent pelvic 
infection, marked cervical erosion or endocervici id pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with O.1 cc Salpix. 

Warning: Not for intravenous use. 
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S i CONTRAST MEDIUM 


TRADEMARK 


CONTAINS 


sodium acetrizoate 0.53 g and 
polyvinylpyrrolidone 0.23 g 
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ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 


EXTEND YOUR 
KNOWLEDGE WITH 
THOMAS TITLES 


RADIOGRAPHY OF INFANTS AND | 
CHILDREN (2nd Ed.) by Donald B. | 
Darling, Tufts Univ. School of Medicine. | 
Foreword by John Caffey. (4 Contribu- | 


tors) "71, 236 pp. (9 x 12), 591 il, 81 
tables, $28.50 


Standard examinations are described with | 
clear instructions and illustrations for ob- | 
taining each view. Suggested exposure foc- Bl 
fors are supplied for each projection. Con- | 
trast studies are covered in detail with de- | 


scription of the preparation, method of ex- 
amination, contrast material and amount, 


and suggestions in handling special prob- | 
lems such as allergic patients. Also covers | 
neuroradiological procedures, non-vascular 
and vascular specia! sfudies, and radiation | 


protection, 


PRINCIPLES OF RADIOGRAPHIC EX- 
POSURE AND PROCESSING (2nd Ed. 
10th Ptg.) by Arthur Fuchs, Rochester, | 
New York. '73, 304 pp. 7 x 10), 600 il., | 


$12.75 


“This book should be a standard text for all | 
roentgen-ray technicians and a great help | 
to all radiologists who are not familiar with | 
ihe advantages of the optimum kilovoltage | 
technique . . . a most complete work making i 
available to the radiologist and technician | 
principles and facts needed for the produc- | 
tion of consistently high quality roentgeno- i 


grams." 


CHARLES C THOMAS * PUBLISHER 
301-327 East Lawrence Avenue 
Springfield, Illinois 62717 





OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
NC ui 


35 years of integrity 


we purchase all brand and sizes of used x-ray 
fil from anywhere in the United States... . and 
&-pay the freight cost. 
ay in advance if requested, or immediately 
upen the receipt and weight evaluation of your 
shipment. 
ous maximum market prices are gauged by the 
meals market and are adjusted continuously to 
reffact full value. 
we offer 12-month, cumulative Incentive Pay- 
Bonuses for consistent shipments of used 
x-y film. You reduce storage problems, earn 
hignest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give . . . Maximum 
Market Príces. 


DONALD MCcELROY, INC. 
9573 william street 
rosemont, illinois 60018 


Prease send me COMPLAN TODAY, 
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Clinical 
Radiotherapy 
Sources 


Amersham /Searle has a range of sources designed for 
maximum integri y, convenience in handling and safety 
for both operator and patient. 


Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of millig-ams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Ápp.icators 
Surface Applicators 
Teletherapy Sources 
Extracorporeal B.ood Irradiators 


Please write or call our home office— details of 
specifications and prices will be sent on request. 


OUR SPECIFIC ACTIVITY IS SERVICE. 


a! Amersham/Searle 


AMERSEAM / SEARLE CORPORATION: 
An Activity of G. D. Searle & Co. and the Radiochemical Centre 


2636 S. Clearbrook Drive/Arlington Heights, Illinois 60005 
Telephone: 312-593-6300—Telex: 28-2452 





Siemens presents 
a systems-approach 
to radiology. 
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Siemens Tridoros Optimatic. 
A multi-unit system with 
individual local unit consoles. 





Siemens now offers a way to 
expand radiological facilities while 
at the same time optimizing the use 
of equipment and key personnel. 

The Tridoros Optimatic system 
consists of a single centrally located, 
time-shared master generator with 
an analog computer and three or 
more pushbutton operated local 
consoles. 

A new Tridoros Optimatic 
installation with four examination 


At left: Technician starts automatically timed 
exposure at unit using overtable tube 





Below: Elements of the Tridoros Optimatic system 
including electronics cabinet (left rear). power 
unit (right rear) and left to right, master console 
and three unit consoles 


SIEMEN 


unts usually costs considerably 
less than a similar setup using indi- 
vidual generators. But the major 
advantage of the new system is 
in the way it cuts to a minimum the 
number of decisions and adjust- 
ments the operator has to make tc 
get optimum results. 

Technicians can now hancle 
a much greater patient load while 
producing consistently Superior 
rad ographs. 





Consoles are"human-engineered" 
to provide organ-related 
pushbutton exposure control. 





Unit console #1. 


X-ray unit #1. 





Unit console #2. 





X-ray unit #2. 


Saas 
Electronics 
cabi 


ine 
and power unit. 





Unit console #3. 





Master console. 
X-ray unit #3. 


A Tridoros Optimatic unit 
console is set up in the immediate 
vicinity of each examination unit 
so that technicians are close to their 
patients. 

To set the exposure at one of 
the consoles, the technician 
pushes one of the seven organ- 
related buttons. This automatically 
selects the kV, focal spot, screen 


At left: A Tridoros Optimatic setup consisting of 
three examination units with their individual 
consoles. Any unit can also be operated from the 
master console at lower right 


Below: Technician prepares for exposure by 
pushing desired organ-related button 


SIEMEN: 


combination and film blackening 
needed for the particular type of 
exposure to be made. 

These unit console panels 
have a number of important advan- 
tages. They make data selection 
simpler than ever before. They greatly 
reduce the possibility of errors. 
And they assure consistently high 
qualitv radiographs. 
































Pushbutton “B” sets 
typical Bucky table 
program for gall bladder, 
thin patient: 60kV, high- 
speed screen, small focal 
spot, lontomat* center 
chamber. 


Pushbutton “E” sets 
typical Bucky table 
program for ribs 1-7, 
medium patient: 73kV, 
detail screen, small focal 
spot, lontomat* center 
chamber. 


Pushbutton "D" sets 
typical Bucky table 
program for sacrum and 
coccyx a.p., heavy 
patient: 73kV, high-speed 
screen, large focal spot, 
lontomat* center 
chamber. 


*lonization chamber. 


Now x-ray department layouts 
can be planned for optimum use of 


available space. 





In many cases, where x-ray 
units are operated centrally froma 
console, compromises in the 
positioning of both the console 
and the examination units is 
necessary. 

With the unit consoles of the 
Tridoros Optimatic system, the lay- 
out can be arranged in a more 
flexible manner. 

In the setups shown below, 
technicians can preset pushbuttons 
either before or after positioning the 
patients. The actuated pushbuttons 


At left: Bucky wall stand and Bucky table with 
paired unit consoles 


Below: Four consoles are set up near the units 
they control. With this kind of arrangement and 
the automated exposure of the Siemens system 
technicians can concentrate on patient positioning 





SIEMEN 


do not interfere with operation of 
other units. Only during the brief 
interval when an actual exposure is 
being made at one console is the 
use of the generator blocked for the 
other consoles. These exposure 
intervals are visually displayed by 
means of indicator lights on 

each console. 

The new Siemens system per- 
mits the complete decentralization 
of any or all x-ray equipment. This 
Is a significant advantage when an 
old installation is being modernized. 





EMENS 


Anew, practical way 


to improve the capability of 
your x-ray installation. 


The Siemens Tridoros Optimatic 
system cuts to a minimum the num- 
ber of decisions and adjustments 
technicians must make to get opti- 
mum results. Data selection and 
timing of all radiographic exposures 
are completely automated. And 
organ-related programs can be set 
simultaneously on several units. 

The preceding pages will give 
you an idea of how this new Siemens 
system can help you make the most 
efficient use of your radiological 
equipment and personnel. If youd 
like to know more, please write 
Siemens Corporation, Medical 
Systems Division, 186 Wood 
Avenue South, Iselin, N.J.08830. 
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(1) Exposure is triggered for mammography 
while programs are selected at planigraphic table 
and Bucky wall stand 
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(2) Programs for mammography and Bucky 
wall unit are selected while planigraphic 
exposure is made at unit console 
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(3) Third exposure is made at unit console 
controlling Bucky wall stand as programs are 
selected for the other two radiographic units 
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A SIMPLE BEDSIDE EVALUATION FOR CEREBRAL 
BLOOD FLOW IN THE STUDY OF CEREBRAL 
DEATH: A PROSPECTIVE STUDY ON 34 
DEEPLY COMATOSE PATIENTS* 


By P. BRAUNSTEIN, M.D., F.R.C.P.(C), J. KOREIN, M.D,t1 KRICHEEF, 
and N. CHASE, M.D. 


NEW YORK, NEW YORK 


M.D., K. COREY, Ps.D., 


YESSATION of the heartbeat has tradi- 
tionally been the significant criterion 

in defining the death of an individual. In- 
deed, vital organs, especially the brain, 
cannot long survive without an adequate 
circulation. However, advances in tech- 
nology and medicine have led to methods of 
resuscitation and circulatory support that 


sidered dead, even though other organs 
such as the heart continue to function, The 
brain, as a whole, may predecease the rest 
of the bedy under various influences such 
as trauma, anoxia or extensive hemorrhage. 

It is cesirable that the diagnosis of 
cerebral ceath be made promptly in order 
to avoid prolonged efforts which use the 





may maintain cardiac output bevond the 
point of brain viability. These develop- 
ments have necessitated re-evaluation not 
only of the criteria of death, but also the 
moral and legal definitions of death from 
the point of view of the human organ- 
igm, 2212881 82 88 

If the essence of the human personality 
survives only so long as the brain is viable, 
it follows that if the brain dies, specifically 
the cerebrum, the individual may be con- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray 


Award Paper of the American Society of Neuroradiology. 
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available resources of society to maintain 
a cerebraily dead individual, thereby de- 
creasing the ability of that society to 
render appropriate care to those who may 
still. benefit from it.!?8 Furthermore, 
the requirements of transplant surgery at 
times create a need for organ removal 


prior to :rreversible cardiac arrest. The 
equation of cerebral death to systemic 
death takes place primarily in highly 


specialized circumstances, such as hospital 


Saciety, Washington, D. C., October 3-6, 1972. 
Y, gton, s 


From the A partments of Radiology (Division of Nuclear Medicine and Section of Neuroradiology), and Neurok ogy (Bellevue Hos- 
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settings in which the technology, research 
and special diagnostic procedures are avail- 
able. 

The current criteria and concepts for 
assessing cerebral death, unfortunately, 
still vary, and occasionally patients may 
present all the signs of irreversible coma, 
including isoelectric electroencephalog- 
raphy (EEG), and yet actually be in a 
fully reversible state? This mos: often 
occurs with patients in coma due to drug 
intoxication, but also has been reported 
with induced hypothermia, encephalitis 
and metabolic disorders. Furthermore, 
many suggested guidelines for the diagnosis 
of “brain death” such as the Harvard 
Criteria? require the persistence of a set of 
clinical and EEG findings (Table 1) for a 
24 hour period. These criteria are strin- 
gent, often unduly prolonged and are open 
to other criticism on clinical grounds? 

A significant additional parameter 
stressed by European investigators" which 
can greatly increase the reliability and de- 
crease the time required to diagnose cere- 
bral death is the demonstration of the 
virtual absence of cerebral circulation. It 
has been shown angiographically that in- 
dividuals with "cerebral death” have 
fectively lost cerebral circulation > (Fig 
1). This procedure requires at least bi- 
lateral carotid angiography. Cerebral cir- 
culatory deficit has also been versed by 
the intracarotid injection of radionu- 
clide. ^19» Goodman ef al. showed the lack 
of cerebral circulation by sequentral gam- 
ma camera flow imaging following the in- 
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GUIDELINES OF HARVARD CRITERIA FOR 
DIAGNOSIS OF BRAIN DEATH (1953; * 





“Unreceptivity and Unresponsrveness" 

“No Movements or Breathing" (spontaneous) 

“No Reflexes” (includes fixed dilated pupils and 
other cephalic and deep tendon reflexes: 

“Plat Electroencephalogram” (subsequestly more 
precisely defined as isoelectric EEG) 

Persistence of the Above for 24 Hours" 

Exchusion of Hypothermia and Central Nervous 
System Toxins 





— 
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Fic. 1.1 
middle-aged woman, with isoelectric electroen- 
i : 


eft carotid arteriogram of a cerebrally dead 





cephalographic (EEG) and a Type II flew tracing. 
The patient was acromegalic with a pituitary 
tumor and was admitted in coma following an in- 
tracranial hemorrhage. Note complete absence of 
contrast medium in the cerebral circulation despite 
good filling of the internal carotid artery and 
external cerebral vessels at this stage. This roent- 
genogram was obtained 4 seconds after the in- 
jection of contrast material, which never pro- 
gressed further into the cerebral circulation at 
any time during the angiographic sequence. 


travenous infection of TO, Delayed 
static brain scans are also unique (Fig. 2, 
A-C). Other procedures using arterio- 
venous differences in blood gases (e.g., 
argon or nitrous oxide employing the Fick 
principle! *4) also have been used to mea- 
sure such abnormal reduction in brain 
blood flow. This deficit in cerebral circula- 
tion is probably associated with severe 
degrees of cerebral edema!??*#8 followed 
by degeneration or necrosis of neurons of 
the cerebral hemispheres, brain stem and 
cerebellum, Other mechanisms and pat- 
terns of cerebral destruction are possible. 

The demonstration of such cerebral cir- 
culatory deficit has hitherto required trans- 
portation of these desperately ill patients, 
who may or may not be in irreversible 
coma, to fixed central facilities where the 
above mentioned radionuclide or angio- 
graphic procedures may be performed. 
There is justifiable reluctance to submit 
such patients to procedures with their as- 
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Bedside Evaluation of Cerebral Blood Flow 





Sagit'al Sinus 


Nasal Activity 


Ud) Static gamma camera image in the anterior projection of a normal patient following the ad- 
ration of technetium gym pertechnetate. (B) Diagrammatic representation of 7. (C) Comparable 


gamma camera image on a cerebrally dead patient in our stadv. Such patients are difficult to positian 
adequately as shown in the illustration, but the empty bizarre appearance of the brain area with absence 
of the sagittal sinus activity is evident when compared to 7. 


sociated risks, when these procedures are 
not primarily intended for their personal 
benefit, but merely to determine if they are 
alive or dead. Certain European investiga- 
consider demonstration of absent 
cerebral circulation alone as the “sine gua 
won” of cerebral death. 

This report concerns the development of 
a safe and simple bedside method of dem- 
onstrating cerebral circulatory deticit using 
a portable dual scintillation probe system 
coupled to ratemeters and chart recorders 
to detect and display the passage of an 
intravenously infected radioisotopic bolus 


tors 


of technetium ggm pertechnetate (Te""O.) 
through the cerebral circulation. 


METHOD AND MATERIAL 


Altheugh the appearance of time. ac. 
tivity curves of the initial head passage of 
an inteavenously injected radioisotopic 
bolus ir. non-comatose patients is well es 
tablished,” we obtained a series of flow 
tracings in such patients, partially in order 
to establish our techniques. The prelim- 
mary feasibility study? was done by using a 
single probe with a thallium-activated sc- 
dium iodide crystal and a flat field collima- 
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tor. The output was recorded by a rate- 
meter and strip recorder. The lower edge 
of the collimator was placed half wav along 
a canthomeatal line and angled about 10°~ 
15° cephalad, so that the lower edge of the 
field of view encompassed the cranial 
cavity only. The probe was placed to one 
side of the head so that the flow curves 
could be obtained simultaneously with con- 
ventional sequential gamma camera flow 
images in the anterior projection. During 
the preliminary portion of the study on 
comatose patients 1t was possible, in some 
cases, to correlate the probe study with 
simultaneous camera imaging as in the non- 
comatose patients, 

The original method was then modified 
specifically for bedside use. Nearly all of 
these patients had an intravenous line in 
place. Therefore, a syringe containing 2 
me of Tc*O, diluted with saline to a vol 
ume of 2 cc. was attached directly to the 
external connection of the line for rapid 
intravenous bolus injection. The increase 
in volume to 2 cc. is necessary because the 
intravenous line may have a dead space of 
up to o.§ cc. 

Dual probe renographic equipment is 
now used for these studies. The probes are 
balanced and sensitivitv settings of 100,000 
counts per minute at full deflection have 
been found appropriate. The scintillation 
probes were altered by replacement of the 
original collimators with others designed so 
as to encompass an adult head when the 
head probe is placed in contact with the 
midline of the forehead and pointed directly 
posteriorly (Fig. 3). The field of view in- 
cludes essentially both cerebral hemi- 
spheres, but excludes most of the posterior 
fossa. The second probe is placed immedi- 
atelv over a E femoral artery as 
palpated clinically. This is required as a 
control to drei: an adequate radio- 
isotopic bolus injection and a systemic cir- 
culation, In the absence of clear evidence of 
a good systemic bolus, no reliance can be 
placed on absence of a head bolus. 

So far 34 comatose patients, entered into 
this study, have been evaluated for cerebral 


Braunstein, Korein, Kricheff, Corey and Chase 


Aburst, 1973 





. Diagram of head detector in place for exam- 
A 2 inch Nall crystal is used with a 


inches long, $ inch thick at its 


lic. 3 
ination. 
lead collimator 5 
thinnest front end and an inner diameter of 1.5 
inches. The field of view expands from a diameter 
of ng inches at the front of the collimator to a 
6.25 Snch diameter at 8 inch distance from this 


plane. The lower edge of the collimator is placed 
in contact with the patient's forehead, approxi- 
mately : cm. above the level of the superior or- 
bital ridges. As shown the probe is pointed directly 
backwards rather than at right angles to the 
plane of the forehead. Note that the field of view 
encompasses essentially all the area of the cerebral 
hemispheres, but little of the posterior fossa. 


blood flow (CBF) by our bedside radio- 
isotopic method. The criteria for entry of a 
patient into the study are two-fold. The 
first requirement is that the patient have 
no spontaneous respirations for over 15 
minutes requiring a respirator for at least 
that time. The second requirement is that 
the patient have no evidence of cerebral 
responsiveness on neurologic examination; 
a patient may have cephalic or deep ten- 
don reflexes, or even seizures but should 
not have purposeful movements in response 
to vocal or painful stimuli. In this study, 
patients were followed periodically, ap- 
proximately every 6 hours when possible, 
with neurologic examinations and EKGs. 
The radioisotopic flow studies were per- 
formed and analyzed in each case without 
foreknowledge of EEG findings or details 
of the patient’s neurologic state other than 
the unavoidable implication that he or she 
was in coma, Correlation was later made 
with clinical findings, EEG, the fate of the 
patient and neuropathologic examination 
when possible 
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RESULTS 


Two dramatically different kinds of 
time /activity curves of the head area were 
obtained with the exception of 1 case to be 
discussed below. 

One type of tracing demonstrated a 
distinct bolus effect showing a more or less 
sharp rise and fall of activity (Type l; 
Fig. 4). This represents the bulk of the in- 
travenously injected bolus passing through 
a cerebral circulation and is indistinguish- 
able from tracings obtained in non-coma- 
tose individuals. The appearance of the 
radioisotopic bolus in the femoral artery 
area was similar but slightly delaved, with 
a somewhat lower peak height when com- 
pared to the head tracing. 

In sharp contrast the second type of 
head tracing displaved a gradual, low mag- 
nitude linear increase in radioactivity with 
no bolus effect (Type H; Fig. 5). There was 
no distinct peak during the period of moni- 
toring, which was continued for at least | 
minute following injection. This tvpe of 
head time/activity tracing is in sharp con- 
trast to the simultaneous demonstration of 
the passage of a radioactive bolus through 
the femoral artery. The lack of bolus effect 
in the head tracing is considered as evidence 
of gross cerebral circulatory deficit. The 
relatively delayed low level and gradual 
build-up in activity presumably is a reflec- 
tion of the radionuclide activity in the 
extracerebral circulation, as will be further 
emphasized. 

As stated above, all 34 patients included 
in this study (Table 11) were deeply coma- 
tose and apneic, fulfilling the criteria for en- 
trance into the study. Fourteen of these pa- 
tients had evidence on all their radiotso- 
topic How examinations of cerebral blood 
flow as shown by the presence of a bolus 
effect on the head tracing (Type D. All but 
2 of these patients had clear evidence of 
electrical activity on EEG. The exceptions 
were patients on whom repeated EEGs were 
technically unsatisfactory because of mul- 
tiple artifacts such as muscle. The signifi- 
cance of this will be indicated in the dis- 
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Vic. 4. Type L, radionuclide study. The effect of the 
intravenously injected radioactive bolus of 
Terme, is seen as a clear rise (and fall) of activity 
as it passes through the cerebral circulation and 
the femoral artery. This combination is taken zs 
evidemee of an adequate examination, showing the 
presenze of cerebral blood flow (CBF). Note the 
slightky earlier start and higher peak of activity m 
the hezd when compared to the femoral artery. 

This patient was a chronic alcoholic with a his- 
tory of seizures, admitted following head trauma. 
While - the hospital, he lapsed into coma with re- 
spiratecy arrest, While in coma, he had continuous 
decerebrate fits; during this time he also had the 
above study and evidence of electrical activity 
on EEG. The patient died a cardiac death; autopsy 
showee only evidence of moderate diffuse brain 
abnormalities. 





cussion. Three of these 14 patients have 
survived and are now neurologically nor- 
mal. AB 3 were originally in drug induced 
coma, Autopsy results are available on 7 
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Vic. g. Type II, radionuclide study, There is a clear 
radioactive bolus effect in the femoral artery trac- 
ing which documents an adequate intravenous in- 
jection and the presence of systemic circulation. 
The head tracing shows only a gradual, low mag- 
nitude, linear response without a distinct peak. 
Note the clear difference from Figure 4. This type 
of study is taken as evidence of gross cerebral 
circulatory deficit. This was a woman who was in 
coma following an episode of cardiac arrest after 
a myocardial infarction. The above study was 
performed after 36 hours of coma which lasted 140 
hours before the patient had irreversible cardiac 
arrest, All EEGs were isoelectric during the whole 
140 hour period. Autopsy showed evidence of 
prior brain death with fragmentation of the brain 
stem and cerebellum which were found at the level 
of the lumbar spine. 


of the 11 that died. Five of these showed 
only localized brain abnormalities; in 2, 
more extensive and diffuse destruction was 
present, but not of the nature and extent 
described below. 

Fifteen patients in this study showed 
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absence of bolus effect in the head (Type H 
tracing) on radioisotopic intravenous bolus 
examination. In the last 6 of these cases, 
the study was repeated after 60 minutes at 
which time they all again showed Type H 
tracings. Thirteen of these 15 patients 
proved to have had isoelectric EEGs prior 
to the radioisotopic examinations. 

There was also 1 patient in this group 
who had repeatedly technically unsatisfac- 
factory EEG results. In 1 patient (Table 
n), a Type H tracing on radioisotopic 
examination was reported following an epi- 
sode of cardiac arrest. EEG 5 hours before 
had shown cerebral activitv. However, the 
death of this patient relatively shortly 
thereafter prevented a repeat EEG. 

Our experience with this case indicated 
the need for repeat EEG if a Tvpe H trac- 
ing was obtained on a patient with prior 
EEG activity. One such patient with prior 
EEG activity and Type I fow study 
showed an unequivocally isoelectric EEG 
on re-examination soon after radionuclide 
study. All 1s patients with Type II results 
on radioisotopic flow studies subsequently 
had irreversible cardiac arrest. Autopsy 
was performed on 8 of these; all showed 
evidence of severe diffuse bilateral cerebral 
edema, congestion and discoloration, and 
softening. In these 8, the brain stem and 
cerebellum were also involved, often with 
fragmentation of the cerebellum. Localized 
lesions were also present in some of these 
cases. Microscopy showed severe diffuse 
loss and ‘or acute degenerative changes of 
neurons with little gliosis. 

Four patients had technically unsatis- 
factory or inadequate radioisotopic flow 
studies. One of these was an infant for 
whom the collimation was considered in. 
appropriate, In 2, the study was consid- 
ered unsatisfactory because of an inade- 
quate systemic radioisotopic bolus effect as 
reflected in the femoral artery tracing, 
presumably due to an inadequate bolus 
injection (Fig. 6). The fourth of these pa- 
tients had extensive bandaging in both hip 
areas, so that the femoral arteries were in- 
accessible; the control probe was, there- 
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CEREBRAL BLOOD FLOW STUDY &ERSUS EEG 





Radioisotopic Total 
CBF Study | Patients 
No Bolus Effect (Type 17) 1S | 
Unsatisfactory Flow Study | 4 | 
“Intermediate” | 1 


* See text, 


fore, placed over the precordium. Since no 
preliminary work had been done with a 
second probe in this area, it was felt that 
no definite reliance could be placed on this 
control and the study was considered 
inconclusive. 

An artifactual finding worthy of mention 
is that of apparent Type II tracing (no 
head bolus) in a patient with EEG activity 
and subsequent Type I radioisotopic flow 
study (head bolus) (Fig. 7). This artifactual 
study was obtained when a physician who 
misunderstood the procedure, injected the 
radiopharmaceutical into a femoral artery, 
while the control probe was located over 
the other femoral artery. 

There was 1 case that did not clearly give 
a Type I or Type H result on radioisotopic 
studies. This was a middle-aged man ad- 
mitted to the study following intracranial 
hemorrhage. The first CBF study gave a 
clear Type I tracing and at that time EEG 
showed electrical activity. On the following 
day, the EEG became isoelectric although 
the patient’s clinical state was unchanged, 
Three radioisotopic CBF studies, over a 
period of 4 hours, gave essentially identical 
results (Fig. 8). The bolus, as detected over 
the femoral artery, was adequate on each 
occasion. Each time there was a definite 
and relatively sharp response eva the head 
probe which correlated in time with the 
control bolus. This clear response was obvi- 
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Fic. 6. Tos study as a whole is considered inade- 
quate because of failure to demonstrate a clear 
bolus efect in the femoral artery tracing. Without 
this fin£ng the absence of a head bolus cannot be 
accepte: as significant. In practice the study car 
be repested at any time. 
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Head (J Dev) portion of the blood pool in the field of the 

detector,” it may seem somewhat surprising 

that this does not appear to cause confusion 

in these flow tracings. However, the head 
flow tracings represent the passage of the 
radioisotopic bolus through 2 different 
kinds of circulation, the cerebral and extra- 
cerebral circulation, The human cerebral 
blood flow normally is at an approximate 
rate of 750 cc. per minute?’ passing through 

a vascular space with a capacity of only 

z= about 130 ce. This very rapid transit 
O through the relatively small cerebral blood 
reservoir Causes a distinct registering of the 
arrival and departure of an intravenously 
injected bolus which remains reasonably 
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Fic. 7, Artfactual Type HH result study associ- SG eg s Qu Ee d 
ated with intraarterial (femoral artery) in- 


jection of the Tc*""0, This patient was not cere- = 
brally dead; he had evidence of EEG activity at Injection | — YW 
all times and had a clear Type I tracing on repeat [ 
examination with intravenous injection of the Femoral Artery , 
radioisotope. F 


ously unlike the Type lH tracing and thus 
had to be interpreted as not demonstrating œ 
gross cerebral circulatory deficit. Neverthe- i 
less, the magnitude and nature of the re- | 
sponse were not those of the clear Type I | 
bolus tracing and, therefore, were consid- 
ered in an “intermediate” category. The 
patient had spontaneous irreversible car- 
diac arrest the following day. Results of the 
autopsy were comparable to findings in 
Type II patients. 





Fic. 8. "Intermediate" result: this was the only case 


DISCUSSION with adequate bolus that did not give a clear 
I i eier | | Type | or Type II finding with radionuclide fow 
n view of the fact that the extracerebral studies. Some details and implications of this 


blood probably accounts for a significant case are discussed in the text. 


Vor. 118, No. 4 


coherent after emergence from the left ven- 
tricle. The appearance of such a tracing is 
essentially comparable to that which might 
be obtained over any large artery, for ex- 
ample, the femoral. Such a clear bolus ef. 
fect appears to be absent in the dispersed 
peripheral type of extracerebral circulation. 
Thus, the tracing of the extracerebral cir- 
culation alone is essentially comparable to 
a tracing obtained with the probe over any 
peripheral body location. This is illustrated 
in the study shown in Figure g. Following 
the intravenous injection of a bolus of 
TO., one probe was again placed over 
the femoral arterv, the other probe was 
placed over the foot; the time/activity 
tracing of the foot shows only a gradual 
build-up of activity analogous to the extra- 
cerebral flow tracing. 

In all our cases, with the 1 exception 
mentioned above, the cerebral radioisotopic 
How studies have been either unmistakably 
positive or negative (Type I or II) and the 
detectability of the bolus appears as a step 
function. It must be emphasized that our 
method is designed only to detect CBF; no 
attempt has been made in any wav to quan- 
titate this flow. We do not know, at this 
time, what degree of brain blood flow re- 
duction might result in failure of detection; 
the exact cutoff level of the bolus effect 
remains to be determined. 

Thone exceptional “intermediate” type 
of result suggests that a very low level of 
CBF is detectable by this radioisotopic 
method. In a case showing clear evidence of 
CBF by the radioisotopic bolus method 
(Type D, estimation of CBF was approxi- 
mately 25 per cent of normal by the Argon 
technique.” Since the work of Shalit ef a/. 3" 
Ingvar ef al 5° and others? indicated 
that maintenance of significant brain via- 
bility requires an oxygen consumption of 1¢ 
to 2:5 per cent of normal, and since this 
would require a CBF above these levels, we 
assume that the critical levels will not be 
higher. We anticipate that such levels of 
Aow will be within the limits of detectabil- 
ity of the present bolus technique. This, 
however, remains to be verified. If in- 
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hic. 9. *-multaneous time/activity tracings follow- 
ing the intravenous injection of Tc*O, with ore 
probe sver a femoral artery and the second probe 
over æ foot. The femoral artery tracing gives the 
usual evidence of a radioactive bolus, while the 
foot tracing shows the relatively low magnitude 
linear type of response which is found over peri- 
pheral locations. Note: the appearance of this 
studs s comparable to a Type H study (Fig. 9). 


creased sensitivity in detection should 
prove recessary, it could be accomplished 
by additional head detectors. The basic 
caution, as far as the degree of sensitivity 
to be arned for, and in assessing individual 
studies, is that a mistaken diagnosis of 
brain death is not acceptable. Thus, in our 
"intermediate" case one cannot sav with 
certaint* that there is no significant cere- 
bral cirealation. 

The practical value of adding a portable 
CBF stedy to the required multiple criteria 
for the ciagnosis of cerebral death is highly 
significant. This parameter appears to add 
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precision and accuracy to the diagnosis, 
when other parameters may remain doubt- 
ful®4 or inconclusive,e.g., continuous multi- 
ple EEG artifacts at the high amplifica- 
tions used. 

In view of the results thus far observed, 
it is conceivable that the presence of a triad 
of (a) clinical status, including no spon- 
taneous respiration and no cerebral respon- 
siveness, (b) isoelectric EEG and íc) no 
bolus bv portable radioisotopic CBF (Type 
I) studv persisting for a duration of at least 
1 hour might be sufficient to diagnose cere- 
bral death. Thus, not only would the time 
required for diagnosis be shortened, but 
also significant reliability would be added. 
Of course, further studv on the relationships 
of these phenomena must be methodically 
and extensively undertaken. These include 
the findings with the portable CBF tech- 
nique in patients with reversible drug in- 
toxications and isoelectric EEGs and pa- 
tients with induced hvpothermia. Of spe- 
cial interest are those cases with a variety 
of partial destructive brain lesions and 
chronic coma including those known as 
coma vigil! and apallic syndrome." 





SUMMARY AND CONCLUSION 

Thirty-four deeply comatose patients 
without spontaneous respiration were stud- 
ied prospectively for the presence of CBF 
by the portable technique described above. 

The results were correlated with clinical, 
EEG and neuropathologic findings. 

The study indicates that the incorpora- 
tion of this technique into the criteria for 
diagnosis of cerebral death would signifi- 

cantly add to the reliability and shorten the 
time required for diagnosis. 
Philip Braunstein, M.D. 
Department of Nuclear Medicine 
New York University Medical Center 

School of Medicine 
550 First Avenue 
New York, New York 10016 
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RADIATION DOSE TO VARIOUS ORGAN SITES IN 
A TISSUE-EQUIVALENT HUMAN PHANTOM 
RESULTING FROM IMPLANTATION OF A 
PROMETHIUM 147 (Pm'"*) INTRACARDIAC 

NUCLEAR PACEMAKER* 


By W. ARNOLD, J. G. 


KERELAKES, G. 


BAHR, E. L. SAENGER, 


and J. W. SPICKLERT 


CINCINNATI AND DAYTON, 


N December of 1970 researchers at the 

Cox Heart Institute in. Dayton, Ohio 
announced the development of a self-con- 
tained, intracardiac, nuclear-powered pace- 
maker. This particular device, which util 
ized microcircuitry as well as nuclear power, 
represents a radic al departure from conven- 
tional pacemaker desee 

Figure 1 illustrates that size is one of the 
chief advantages of this cylindrically shaped 
pacemaker. The complete functioning pace- 
maker, including stimulating electrode, 
anchoring barbs, electrical circuitry, and 
nuclear battery, measures only 28.0 mm. in 
length bv 8.5 mm. in diameter. 

The intracardiac (IC) pacemaker is de- 
signed to be implanted transvenously, via 
the right internal jugular vein, into the 


right ventrical and anchored by means of 


two semicircular barbs (Fig. 2). No surgical 
opening of the patient's chest is required 
and since this m procedure is done by 
means of a detachable catheter and moni- 
tored by Huoroscopy, the surgical risk to the 
patient for implantation or removal of the 
device is reduced significantly. 

Figure 1 also illustrates the absence 
long flexil n stimulating electrode, charac- 
teristic of conventional pacemakers. fn- 
stead, the IC pacemaker uses a rigid nipple- 
like electrode rn transmitting the electrical 
stimulus to the heart. With the absence of a 
long flexible e 
lead breakage and lead d ioci ds, associ- 


of ak 


electrical lead, the problems of 


OHIO 
ated with conventional pacemakers, are 
eliminated. 

Finally, the IC pacemaker has a much 
longer battery life than that of conventional 
pacemakers, due to its use of a nuclear bat- 
tery. The initial experiments were per- 
formed with a promethium 147 (Pm?*) 
prototype betavoltaic device which would 
be expected to provide adequate power for 
at least § vears. Improvements d the beta- 
voltaic device and in the IC circuitry are 
expected to double this ee life? 

Although the IC pacemaker is still ex- 
perimental, its feasibility has already been 
demonstrated in animal studies at the Cox 
Heart Institute. More extensive animal 
tests, using the IC pacemaker r, are currently 
being conducted in conjuncti on with a pro- 
gram to further refine the circuitry and Ma 
tery of the device, so as to extend its elec- 


electrode 


anchoring barbs 


circuitry Pn battery 








Vic. 1. Pm!? intracardiac pacemaker. 


* From the Radioisotope Laboratory and the Department of Radiology, University of Cincinnati College of Medicine, Cincinnati, 
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Vic. 2. Intracardiac pacemaker insertton procedure. 


trical efficienev. Clinical use of this pace- 
maker is said to be possible within 2 years. 
One important area of concern, before 
the IC pacemaker is used clinically, is the 
potential radiation hazard involved when 
a device of this type is implanted in a hu- 
man being. The radiation environment as- 
sociated with the IC pacemaker powered by 
Pm'? prototype betavoltaic devices differs 
from that of the Model 400 Betacel now 
being used to power conventional pace- 
makers. While the IC pacemaker has a 
Pm” inventory only one-fifth as large as 
the Model 400 Betacel, the IC unit has 
minimal shielding in order to meet the 
diametral constraint on the IC pacemaker 
package. Thus, the Pm!* powered IC pace- 
maker has a very much higher surface dose 
rate than that of conventional Betacel 
powered pacemakers in which the surface 
dose is entirely due to the Pm'* content. 
The purpose of this study was to deter- 
mine the radiation dose to various organs 


and tissues in the human associated with 
implantation of the Pm? intracardiac pace- 
maker. 


RADIATION SOURCE CHARACTERISTICS 


The isotope used in the present nuclear 
battery is Pm", a nearly pure beta emitter 
having an Enas of 225 kev. and Æa of 62 
kev. Pm? decays to stable Sm" with a 
half-life ef 2.62 years. In addition to this 
beta particle, Pm? emits a single gamma 
ray at 124. kev., whose per cent abundance 
is only c.204? 

The present nuclear battery contains 
Pm” in the form of an oxide Pm O; (82 
per cent Pm, 14 per cent O, and 4 per cent 
Sm). In this proportion the Pm' has a 
specific power output of 0.2731 watts/gm. 





j 
and a specific activity of 760.6 curies/gm.? 
The nuclear battery used in this experiment 
contained 17.3 curies of Pm, O, at the 
date of issav (October, 1971). Decaying at 
a rate of 2.2 per cent per month, the total 
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activity remaining at the time of this study 
(April, 1972) was 15.2 curies. 

The methods presently used to produce 
Pm result in an inherent impurity of 
Pm'* being incorporated into the sample. 
The Pm!” used in the present nuclear bat- 
tery was obtained from a production reac- 
tor and contains approximately c.24 ppm 
by activity of the Pm! impurity.” 

The cell used to power the IC pacemaker 
is a betavoltaic device, whose central core 
is a silicon wafer with the Pm.'"O, de- 
posited onto a tantalum substrate. The 
energy conversion takes place at the junc- 
tion just below the silicon surface, in which 
the low energy beta particles emitted by 
the Pm!” dislodge orbital electrons and 
elevate these electrons to the conduction 
band. These excited electrons in the con- 
duction band thus represent an electrical 
potential which can be drawn off as a small, 
but usable current. The rate of this current 
is fairly constant since it is dependent upon 
the rate of decay of the nuclide which is 
constantly resupplying the conduction 
band of the crystal with newly excited elec- 
trons. 

The 15.2 curie nuclear battery used in 
this experiment is presently capable of pro- 
viding at least 4.5 § microjoules per pulse tia 
the IC pacemaker for approximately two 
half-lives of the Pm!” isotope (5 vears). It 
has been shown that the mean level thresh- 
old required for stimulation of the heart 
muscle with the IC pacemaker is approx- 
imately 1.5 microjoules per pulse.'^ 

The nuclear battery is hermetically 
sealed and shielded in a metal case con- 
sisting of 2 layers. The innermost laver is a 
tantalum case, 0.027 inches thick, and the 
outer layer a stainless steel case, 0.012 
inches thick. In addition to this shielding, 
the tantalum substrates onto which Pm*O 
is deposited as well as other minor metallic 
components provide some directionally se- 
lective shielding and contribute characteris- 
tic radiation to the over-all spectrum. The 
shielded nuclear battery is then tightly 
coupled to the forward portion of the IC 
pacemaker, which contains the electrical 
circuitry and stimulating electrode. 
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While the relatively low energy beta par- 
ticles of Pm' are completely stopped by 
the outer case and shielding, characteristic 
x rays and a considerable amount of brems- 
strahlung radiation will be produced as the 
beta particles strike, and are decelerated by 
the shielding metals. It is this radiation 
together with the high energy gamma ravs 
of the Pm" impurity that are of concern 
from a dosimetry standpoint. 

As a preliminary step in this study, a 
spectrum analysis was made of the radia- 
tion exiting the nuclear battery, in order to 
determine the principal photon energies to 
be encountered in the dose measurements. 
The spectrum analvsis was performed using 
a high resolution Nuclear Diodes GeLi de- 
tector coupled with a 4096 channel Packard 
goo Series Multichannel Analyzer.* 

Figure 3 shows the spectrum obtained on 
a scale ranging from o to 1 mev. (122 kev. 
per channel). This spectrum clearly dem- 
onstrates the gamma peaks of Pm at ap- 
proximately 450, 735, and 745 kev. There 
are also 2 clearly defined peaks at approx- 
imately §7 and 65 kev. These 2 peaks cor- 
respond exactly to 2 of the “K” charac- 
teristic X rays of tantalum (specifically K 
alphay=57.§ kev., and K betai— 65.2 
kev.).'* At approximately 87 kev. a gradual 
increase in de photon fux can be seen, 
which reaches a maximum at about 180 
kev. and then gradually decreases to back- 
ground levels at 225 kev. (the £,,, of the 
Pm? beta). This continuous spectrum of 
photons is interpreted as being the brems- 
strahlung flux resulting from the rapid de- 
celeration of the Pm!” beta particles as they 
encountered the shielding metals. À peak 
appears at 121 kev. corresponding to the 
energy of the Pm!* gamma. In spite of the 
low abundance of this gamma, al sis bv 
DWD Laboratories? predicts the observ- 
ability of this peak above the bremsstrah- 
lung background using the ISOSHLD' 
computing technique. 

Finally, at the lower end of the spectrum 
a very small peak is seen at approximately 
8.8 kev., which would correspond to anv of 


* Radiochemistry and Nuclear Engineering Research Division, 
National Environmental Research Center, EPA, Cincinnati, Ohio. 
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Fic. 3. Spectrum analysis of nuclear battery: 
the “K” characteristic x rays of copper.” 


This spectrum analysis indicates the radia- 
tion energies and relative Intensities to be 
considered for the dosimetry. Nearly all of 
the photon flux exists at energies below 186 


kev. 
DOSIMETRY 


A paired thermoluminescence dosimetry 
(CELD) system (LiF and CaF;: Mn) was 
eae ed as a means of determining the 
effective energy of the exposure, as well as 
the exposure itself? Both the LiF and 
CaF, 
square wafers weighing 25 mg. each and 
measuring 1/8 X1,;8X.035 inches.* LiF and 
CaF:: Mn chips, accurate to within +5 and 
X10 per cent, respectively, were selected 
and used. For both the calibration curve de- 
terminations and actual dose measurements 
the two TLD chips (one Lik and one CaF: 
Mn) were hermetically sealed in a thin 
(0.016 inches thick) polyethylene jacket 
(Fig. 4). The chips were annealed, readout 


* Harshaw Chemical Company, Cleveland, Ohio. 


: Mn. were supplied in the form of 
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Fis. 4. DUM material used in this 
study. (Reproduced with permission from .dpplied 
Radieory, May/June, 1973, p. 27.) 


and reannealed RAT to procedures.” 
Using - Victoreen (Model 570) r meter and 
lonizaaon Chambers, each calibrated for 
specific energv levels,f a careful determina- 
tion of the energy response characteristics 
of LiF and CaF;: Mn was made over the 
range «f 6.2 kev. to 1.25 mev. (Cott), Ten 
diterert effective energy points were stud- 
ied, exch being determined by the half- 
value layer method using the energy cali- 
brated Victoreen chámbers. The response ‘+ 








T Victowen Instrument Company, Cleveland, Ohio. 


Pd 


at each energy point was determined by 
making 4 different exposures at each effec- 
tive energy. The slope of the line (which 
was linear with exposure) joining these 
points was then determined, indicating the 
mean response/r at that effective energy. 
The procedure was carried out at all to 
energy points for both Lik and Cal: Mn. 
If the mean response;r value at each energy 
point was normalized to that of Co?" (1.25 
mev.) and plotted versus energy, the re- 
sponses so obtained were compared with 
those obtained by Gorbics and Attix? and 
Harshaw Chemical Company? as shown in 
Figure 5. Gorbics and Attix expermmental 
values are reported only for energy re- 
sponses down to about 38 kev. 

Finally, the calibration curves for re- 
sponse versis exposure were obtained, again 
using the Victoreen ionization chamber as 
standard. These exposure-response curves 


20 


Response /R ( co€? = 100) 
o 
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were made over 3 ranges: o to 100 mr, [00 
to 1,000 mr, and t.o to 10 r. The "best fit" 
line for describing the exposure-response 
data over each of the 3 ranges was deter- 
mined by the method of least square analy- 
sis and the gs per cent confidence limits 
calculated. By applying the appropriate 
"f" factor--rad/r conversion factor!’ —for 
the effective energy determined by the 
"paired TLD” technique just described, 
the corrected exposure reading in mr was 
converted to an absorbed dose in mrads. 
The Alderson Rando Tissue- Equivalent 
Human Phantom, cemplete with lung 
fields, skeleton and heart profile, was used 
for the "tissue-equivalent" dosimetry mea- 
surements. The phantom is composed of a 
rubberized material that is almost equiva- 
lent in density and effective atomic number 
to that of human tissue.'® The phantom is 
divided into 34 sections and has a series of 
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evenly spaced holes drilled vertically in 
each section. Each hole (0.5 cm. diameter) 
accommodates the “paired TLD” dosim- 
eters, sealed in the polyethylene jacket. 

Positioning of the IC pacemaker in the 
phantom was achieved by comparing the 
geometry of the phantom’s chest with those 
of patients who had conventional external 
pacemakers with indwelling electrodes lo- 
cated in the right ventricular apex. While 
the 2 types of pacemaker are different, the 
positioning of the tip of the indwelling 
electrode is identical to the position the IC 
pacemaker would have, if implanted. 
Therefore, by viewing posteroanterior and 
lateral chest roentgenograms of patients 
who had conventional external pacemakers, 
the angle and position which the IC pace- 
maker would occupy was determined. 
Based upon these measurements, the phan- 
tom section corresponding to the location of 
the right ventricular apex was determined. 
In a posteroanterior view of the chest the 
pacemaker would sit approximately 13 
inches to the left of the midline and make 
an angle of 30° to the horizontal. Ina lateral 
view of the chest the pacemaker would sit 
approximately 13 inches back from the an- 
terior chest wall and would appear to make 
an angle of 60? to the horizontal. Based 
upon these calculations, a hole, the exact 
diameter of the IC pacemaker, was drilled 
in the phantom section at the position cor- 
responding to the right ventricular apex. 
Subsequent posteroanterior and lateral 
roentgenograms of the phantom's chest 
with the IC pacemaker inserted verified the 
accuracv of the positioning. 

Grav's Anatomy? together with Mes- 
chan's Normal Radiographic Anatomy"? 
and Merrill’s Atlas of Roentgenographic 
Positions! were used as references in deter- 
mining the locations of the various organs. 
Once these sites had been approximated, 
barium-filled capsules were placed in the 
dosimeter holes at these locations and roent- 
genograms made of the phantom. The 
dosimeters were repositioned when the 
roentgenograms showed the selected sites 
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to be accurate. When the correct posi- 
tioning of all dosimeters was finally verified 
by this method, each dosimeter site was 
labeled and its distance from the IC pace- 
maker measured. Table 1 lists the various 
organ sites selected for study, the section of 
the phzntom they are located in, and their 
distance from the source. 

The “paired TLD” dosimeters, sealed ia 
polyethylene and each having an identify- 
ing tag, were loaded into the phantom at 
the determined dose sites. The phantom 
was partially assembled, the IC pacemaker 
was quickly inserted into its contoured hole 
in the roper phantom section, and then 
the phantom completely assembled. The 
phantom was then placed on a small stand 
in the center of an empty 10 feet X10 feet 
room fer the exposure. 

The experiments yielded 7 dose measure- 
ments cn the proximal 7 dose sites and 2 
measurements on the remaining dose sites. 
Table 1 lists the corrected doses obtained 
at the =3 sites studied in these 2 experi- 
ments, expressed in terms of initial dose 
rate (mrad per day) and the standard devi- 
ation. These data can be translated into a 
cumulative dose per site at any time /, 
where accumulated dose — initial dose rate 
Xg Tio etne), given the physi- 
cal half-life of Pm!? as 2.62 years. Table : 
also list: the cumulative doses calculated 
at each site for a time period of § years anc 
for an infinite time period. 


DISCUSSION 


The dose measurements recorded indi- 
cate that the IC pacemaker, using a Pm'* 
source, delivers its highest dose locally to the 
heart, b: t drops-off rapidly with increasing 
distance in tissue from the source (Fig. 6). 

The rather extensive literature of radia- 
tion effects on the heart is limited to animal 
and clinical studies where most or all of the 
heart received radiation at total doses of 
1,000 rad or greater and at dose rates of io~ 
300 rade/minute or greater given with 
roentgen rays, Cot? teletherapy or linear 
accelerator. In human studies the daily 









(mean dose} t 
* + Standard deviation. 
1 Calculated using depth dose data obtained in this study. 
dose varied over an approximate range of 
50-390 rads. Certainly the dose rates in ani- 
mals and human beings are far in excess of 
rates found with this source. 

At the high doses of 2,000~10,000 rads de- 
livered to the heart of human beings, there 
is observed a progression of lesions associ- 
ated with increasing dose. No effect, clini- 
cal or pathologic, has been found below 
about 4,000 rads delivered in approximately 
4-6 weeks. At doses above this level and at 
higher rates the sequence of lesions are as 
follows: acute pericarditis with or without 
effusion usually reversible; chronic peri- 
cardial effusion; chronic constrictive peri- 
carditis; and finally severe fibrosis involv- 
ing both the myocardium and endocardium. 
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Tare I 
ORGAN SITES AND ORGAN DOSES FOR INTRACARDIAC PACEMAKER (15.2 c Pm!) 
Dosim- Coh Distance Accumulated Accumulated 
Section m zu x 3 Dose After 
eter e : from Initial Dose Rate? Dose After uil er 
; Site of x - : Infinite Period 
Num- Source (mrad; day) g Years EA 
Phantom * p 2 : of Time 
ber icm.) irads) 
i : (rads) 
1. endocardium 19 source l, 8o Poo 1,840 
surface 
2 myocardium 19 Gus 8ro:X 167 883 1,200 
3  mediastinum 19 1.0 348 c 53 553 482 
4  mediastinum 19 £0 xacko pu 22.5 31 
5$ proximal lung 19 5.0 aoc ro 30.0 4l 
6 proximal vertebral 19 Fo 10.64 6.3 16.9 14.6 
body (T-9) 
7. skin-anterior chest 19 8 gd 3d oq £370 "P 
8 proximal sternum 15 i 6. O.4 6.1 8.3 
9 thyroid isthmus 9 er ~ 2.9 1.2 
10 left eve (cornea) 5 0.0 0.06 0.09 
tr left male gonad 33 GI: 0.01 0.13 0.18 
12. left female ovary 32 O.4. O.01 0.43 0.89 
13  mid.uterus Sa o.b 0.62 O.85 
14 distal small intestine 3i o. Ont? O.13 0.18 
15 left mid-lung 15 0,02 4.0 [er 
16 proximal small intestine — 24 0.13 4.1 5.6 
7 proximal liver 21 7 ps 23.4 32.0 
18 — mid.spleen 23 jan gum o.28 4.8 6.1 
i9 middle liver 22 12.8 3.26 0.05 as 4.5 
20 distal liver 73 (7.6 Less 0.05 1.5 2x 
21 left kidney 23 ist qum 9.29 Su s.o 
22 left hilar region (lung) 1s 13.0 Sum 3.8 £d 
23 mid-intestine 28 26.1 1.82t 0.10 1.8 2.5 
24 active bone marrow —  — — 2.60t 0.17 2.7 3:3 


In all of the reported cases the greater part 
of the heart was irradiated." 

The highest measured doses in this study 
are 1.34 rad/day (1,350 rads in $ years) to 
à volume of endocardium measuring ap- 
proximately 80 mm? and 0.87 rad/dav 
(883 rads in § years) to an adjacent mvo- 
cardium volume measuring approximately 
140 mm.? There have not been observa- 
tions in the human beings or animals of 
localized radiation to the very small vol- 
umes of tissue and at the low doses and dose 
rates of this type of source. 

The expected local tissue reaction would 
involve primarily the fine vasculature since 
the myocardium is very resistant to direct 
effects of irradiation." Although the right 
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Vic. 6, Per cent depth dose at a function of distance 
in tissue from the source. 


heart is more radiosensitive then the left in 
man, dog and rat, no studies of sequential 
irradiation are available. Some investiga- 
tions have produced arteriosclerotic lesions 
of the aorta with doses as low as 1,000 r at 
a dose rate of 320 r; min.” 

From Table i, the adult active bone mar- 
row dose is about 0.6 rem in the first vear. 
This dose is about the same as the dose 
limiting recommendation for the general 
public of o.5 rem per year (The National 
Council on Radiation Protection and Mea- 
surements, Report No. 39, “Basic Radia- 
tion Protection Criteria’); but considering 
the seriousness of conditions for which such 
devices are used, would be quite accept- 
able. It is well within limits for occupational 
radiation workers and of even greater per- 
sonal benefit. Insofar as genetic effects are 
concerned, if the lowest human doubling 
dose for chronic radiation is 20 rem, first 
year doses of about 0.10 rem to the uterus 
and 0.03 rem to the testes would not be 
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significant during the initial 45 years of lie. 
Similady, doses received by close family 
members, even spending relatively Jong 
periods in close juxtaposition, would not be 
considered hazardous. 

On che basis of present evidence as sum- 
marized above, it seems quite unlikely that 
the very low dose and low dose rate radia- 
tion weuld produce any clinically signiñ- 
cant lesion. It is of course possible to at- 
tribute focal fibrosis to such sources, par- 
ticularis in already diseased hearts where 
focal fibrosis has already produced lesions 
for whech the pacemaker is utilized. There 
is a simple risk-benefit analysis to be con- 
sidered here. The apparent simplicity of the 
device, its long life, the absence of long 
electrodes and the simplicity of insertion 
suggest the desirability of its use. Against 
it is the possible effect of localized irradia- 
tion te an already damaged myocardium in 
which /ocal fibrosis is already present. This 
possibility would seem too remote to be 
considered as a reasonable deterrent. it 
would be desirable to carry out long term 
studies in dogs or other mammals which 
could be done concomitantly with trials m 
man. 









SUMMARY 

A prototype self-contained intracardiac 
(IC) pacemaker, using promethium 147 
(Pmt, has been developed. 

The $C pacemaker is designed to be im- 
planted transvenously, o/a the right jugular 
vein, into the right ventricle and anchored 
by means of 2 semicircular barbs. 

One :mportant aspect, before the IC 
pacemzker is used clinically, is the poten- 
tial radiation hazard involved when a de- 
vice of chis type is implanted in a human 
being. Radiation doses to heart muscle and 
to other organs and tissues were measured 











using thermoluminescence dosimetry and a 
tissue-ezuivalent human phantom. 





On the basis of present evidence, it seems 
quite uslixely that the doses (1,350 rads 
and 883 rads, over a 4 year implantation 
period, to small volumes of endocardium 
and myzcardium, respectively) delivered at 


very low dose rates would produce any 
clinically significant lesion. 


James G. Kereiakes, Ph.D. 

Department of Radiology 

University of Cincinnati College of Medicine 
Cincinnati, Ohio 4522 
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DETERMINATION OF REGIONAL MYOCARDIAL 


BLOOD FLOW (MBF) 


IN PATIENTS E 


WITH ANGINAL PAIN* jo 


By H. IMHOF, 


F. DORAL, H. MÓSSL. ACHER, J. SLANY, $5 


H. UMEN, and E. DEUTSCH 


VIENNA, 


M ORE than 20 vears ago Eckenhoff 
ef al” attempted quantitative deter- 
mination of myocardial blood How (MBF) 
by means of the nitrous oxide method. This 
method, as many others, 550? was not ap- 
pled on a larger scale for theoretic objec- 
tions and practical difficulties. The solution 
of the problem of measuring mvocardial 
blood flow became extremelv urgent be- 
cause of the progress of coronary surgerv. 
The methods available were disappoint- 
ing and their clinical importance lagged 
behind that of coronary angiography. It 
was impossible to determine significant 
differences between the total blood flow of 
healthy persons and those suffering from 
coronary disease at rest. These results 
caused Baltaxe ef al? to deny that global 
myocardial blood flow was of anv signifi- 
cance in coronary patients. 

The failure of glob al measuring methods 
might be due to focal coronary lesions caus- 
ing a local flow reduction, but the region 
affected may be surrounded by one with 
increased flow, thus compensating for these 

values in a glob al recording. For this rea- 
son, a method for the determination of 
regional myocardial blood fow was devel- 
oped. 
METHOD 

Following coronary angiography 10 me 
Xe was selectively injected into the left 
coronary artery and the patient placed in 
the dorsoventral see From TE capil- 
lary region xenon e immediately into 

the tissue and washes out of the myocar- 
dium at a rate depending on the blood flow. 
Re-circulation of xenon amounts to only 


* From the Isotope Station (Head: Prof. Dr. H. Frischai. D, the Cardiologi 
X-ray Department (Head: Dr. H. Pokieser) of the First Clinic for Internal Mex 
Deutsch): and the Institute of Medical Com puter Sciences of the University « 

Sponsored by the Anniversary Fund of in Austrian National Bank and the 


AUSTRIA 


J4 pet cent and may be neglected in 

Ate an Panes of 3 minutes a second 
injection was administered. Three minures 
prior to the second injection o.coos gm. of 
nitrogbcerin was administered sublingually 
to 8 patients. 

Radioactivity was recorded by means of 
an Anger scintillation camera (Pho-Gamma 
IIL). The data were first registered by video 
tape recorder on magnetic tape with a toral 
dead ame lag of 10 microseconds. 

The data were then transferred in play 
back onto computer-compatible magnetic 

tape *4 a 4096-channel ds zer and the 
total recording subdivided into sections of 
3 seconds each. 

Using a specially developed program, the 
computer of the Medical Faculty of the 
University of Vienna (IBM 360/30) prints 
out « multilevel scintigram after image 
improvement by background correction 
and digital filtering. with Wiener filters. 
This scintigram is used to determine the 
regions of interest; global as well as re- 
gional blood flow are calculated over a 
matre of $X$ channels, corresponding to 











3.80 cm.*, according to the following for- 
mul 
auo Aoo 
MBF = — — — ml./160 gm. /min. 
p 


where MBF = myocardial blood flow; K 
=rise (Ins t/2); A— distribution ys of 
xenon in the tissue and the blood (=o. 5 72); 
and p= density of the uc (t og 
em./ml.). 

A total of 20 patients was examined 
(Tabl 1). For technical reasons the data 
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Sex 
Male 36 
| 
Male | 25 
Male 40 
Male 48 
Male 49 
Female $9 
Female 5| 52 
Male | 62 
Male | 48 
Male $7 
Male | 59 
Male sg 
Male 33 
Male 5o 
Male 60 
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SUMMARY OF CASES 





Clinical Diagnosis 


! Stenosis of the aorta with mitral 








M vocarditis 


toris 


| Aortic insufficiency; no angina 
| pectoris 
i 
i 


Myocardiopathy 
aly}: no angina pectoris 








i H . 
| Angina pectoris 


Angina pectoris 





| Angina pectoris 





| Angina pectoris with auricular 
| Abrillations 

| 

ICE 
| fibrilations 


| Old. anteroseptal infarction 
|owith angina pectoris 


| Angina pectoris 





Old posterior wall infarction 
ath angina pectoris 






Anterior wall infarction with 
anterior wall aneurysm 





| Old. anterior wall infarction, 
| cardiac apex aneurysm, angina 
| pectoris 


Angina pectoris 


insufficiency; no angina pectoris | 


| (therapy-resistant | 
| extrasystoles); no angina pec- | 


(cardiomeg- | 


| . ; : 
| Angina pectoris with auricular | 
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Coronary Angiography 


Normal 


Normal 


Normal 


Normal 


Norma 
Norma 
Norma 


Norma 





Norma 


Occlusion of R. ant. desc. below 
the branch-of of the R. diagonalis 


Severe stenosis of the right coro- 
nary artery; retrograde filling of 
the R. ant. through 
branches of the right coronary 
artery; occlusion of the R. ant. 
dese., 7 mm. below its branch-off 


desc. 


Left coronary artery with multi- 
ple stenoses in all branches 
occlu- 


Probably — re-channeling 


| sion of the R. ant. desc.; no vis- 





ualization of the R. oblique and 
of the septal branches 


| Occlusion of the R. ant. desc.; 


| collateral supply by way of the 


R. posterior interventricular 


in the region of the 
right coronary artery; normal 
coronary angiogram on left 


Slight stenoses 
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Tasrg | (Continued. 





Coronary Angiography 





Case Ay Clinical Diagnosis 

P.J. 48 Angina pectoris |! Stenosis at the branch-off of the 
| right coronary artery; collateral 
branches from the R. ant. dese. 

| to the R. post. desc. 
17. H.F. | Mae — £6 _ Old. posterior wall infarction, | Slight stenoses in the region of 

| | angina pectoris | the left coronary artery 

rs. ELE. | Male 5 Angina pectoris | Stenosis in the region of the R. 


obtained from 2 patients could not be used. 
Four of these, who had no anginal com- 
plaints and whose coronary angiogram was 
normal, served as controls. Out of the other 
16 patients with anginal complaints, 5 did 
not reveal any vascular changes in the 
coronary angiogram. 


B 


RESULTS 


Four patients without anginal com- 
plaints and with normal coronary angio- 
gram (control group): 

Here the values for global blood flow 
following injection, with the catheter 
left in place, ranged between zo and 7o 
ml./100 gm./ min.; after the second tiled: 
tion and the immediate withdrawal of 
the catheter, the average was lowered 
by 6 ml;100 gm./min. The standard 
deviation amounted to 4-1! ml. ‘too 
gm./min. Thus, as demonstrated in the 
scintigram representative of this group 
(Fig. 1), the nonhomogeneity was slight 
compared to the other groups. 

Five patients with anginal complaints 
and normal coronary angiogram: 

Two of these patients suffered from 
bradycardiac auricular fibrillations and 
here the MBF was markedly depressed 
to ps ranging from 25 to 45 ml./ 100 
gm./min. Three minutes after the sub- 
pe Spon of o.ocos gm. of 
nitroglycerin, the check—with catheter 
withdrawn— resulted | in readings of 20- 
47 ml./100 gm./min. In the other 3 pa- 


"s 
4 


ant. desc. 


R. ant. dese. = right anterior descending: R, post. desc. right posterior descend. ng. 


tients global MBF values were 44-78 
ml.. 100 gm./min., the standard devia- 
tion in the individual case being 11 to 
13 rl. 100 gm./min. Here, too, we ob- 
served a distinctly nonhomogeneous 
distribution of the activity resulting 
from the radioactive indicator in the 
scintigrams of the sth to 1oth recording 
(Fig. 2). 
Nine patients with anginal complaints 
and coronary stenosis: 
Here the global MBF values fluctuated 
between 38 and 84 ml./100 gm./min., 
the standard deviation in the individual 
case ranging between 10 and 25 ml./100 
gm. min., thus demonstrating an ex- 
ne iiu aea d pattern of ac- 
tivitv (Fig. 3). Three minutes prior to 
the second measurements being taken, 8 
patients received a sublingual dose of 
0.00€ 5 gm. nitroglycerin each. This re- 
sulted in a drop of global MBF by 15 
ml./:00 gm./min. 

DISCUSSION 
The data demonstrate that in patients 
without evidence of either coronary sclero- 
sis or angina pectoris, as had already been 
proved earlier, considerable regional differ- 
ences in MBF rates exist.?? Since the ma- 


jority of our patients suffered from primary 


mvocardiopathy, these regional differences 
are even more markedly manifest. In the 
affected areas of the myocardium, in addi- 
tion to the differences due to myocardiopa- 
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the fat content of the myo- and the peri- 
cardium. 

The expected drop in regional aad global 
MBE rates following the sublingual ad- 
ministration of nitroglycerin is dae to the 
reduced myocardial oxygen requirements 
caused bv the decline of tension i3 the left 
ventricular wall." 

Thus far we have not vet beea able to 
explain the drop in MBF rates wu occurs 
after the second injection and che with- 
drawal of the catheter. Perhaps it is due to 
a reflex mechanism or to humoral action 
(catecholamines ?). 
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1. Global 


Standard deviation: 4.2 ml./ roo gm. ^min. Maximum 


Our regional MBE recordings did not 
lead to anv significant diagnostic progress 
as far as patients with angina pectoris and 
normal coronary angiogram are concerned. 
It seems remarkable, however, that in these 
cases the regional MBF is subject to greater 
fluctuation than that observed in the con- 
trol group. 

]n patients with coronary Devan and 
angina pec toris, the deviation of the re- 
gional MBF rates from the mean values 
were greater. 

In contrast with the results obtained for 
regional blood flow, the computer multi- 
level scintigrams of 5 persons corresponded 
to their angiographic results, and clearly 
visualized stenosed regions of distinctly 
reduced activity. Thus a so year old male 


0.4 Regional Myocardial Blcod Flow 


781 


65 



























m 
ie on eae . Be 
TO eae at J A 90 89 M 
* eee IZEZII IZZEIITII ae eae > 
x oe fee *es test asa > * =o ee - 

* as +2.. oe asss os te . ` d 
Tare we eesecsee ce .. t sa ct non ee 
id sss *st999 cee t.s. s . 7 
* . tee sae "*tsco LIE LES Fi 
id tse aoe eeas teens . * 2t i 
i oe . sste 25s oe ene es ape n 
» * oe aesaee ae PO eet aees cs. see * teza te eee * 

* ten seers 'eesoc toe Yee eecoscon ..se a oe » 

t as waar eeceezses essesePYeovesecettYYY oon os ccconce cce" n * . ae oe * 

29 ut osse se meer TY UXYYQYEYVRXXY, SEXY EXELL. eee es ezr., KINN 
t secs n ee œ eos XXYuYXYVNX YN YWYYYYYY LL LLLA. oes . 
!oseYYoeonsasesesecon Ye Ve hag XMRRETE XNVXXXEXXY YYXYYVY IET Sa aee ue +e : 
tau XYouuu. wee sees ccc TYYRBENTVYWBEKEBENREENNEENY, Xr. Que ed RR E e : 
eka a eecccacs ae . erae Yu YYY Y. on eae * * 

PO texllllllleea uses. c e Xs XY ss cone 4 
ese TRY oce stesso FEE XY. se tae 1 
TeYY Yos oeeeoso ccscooocwo YYR YYT. esos ttn t 
Jos XYYV.eaaesae *eosocoa a ESE weer, s. esse * 
fee YYYY. sesse eres TY BREE Cocca e eens ero K 

IE spees ses sss as seses E Suweexs etsy, aoe ge 
5 ove ttn ssas sera ceo XV OOM cece ees t 
Pessestossecseseoe TTY ee ew WOME. naa sese 1 
fonseYYoesonc sses cocos o Y tYTN PMMA TT sees eee i 
PPP eressero Y YT BE4YYY.... re o. oe x 

an ee re sa WEGC3GÜN I eee ees osso eug 
3 — eek aas TS YET YYVY wauvsrYYsvx,YrY, esae * 

* . tee ae ae t2 e YN OMT ET, oe ae eee $ 
* see srst oso aeeseeek MM YWIGNYY occ eee e cece o i 
t wees seses s.. ENEAK cece er esecane or : 

Ach HEELIIEEDLAE SLLLLCLLLCLLLLLLI LLLI 14-4 dabit a 2299 2999 9 9 09000 M ES 
: . +. oe íi]. Y Y YWEWESSEHSSEQEKNXEURSENEY OR l Liv... vul. bse sero 3 
+ vä oe 21, QYYYVWIERNXAERESENSSESENRENTYY- T oe cea sean cae ae nuo , 

' Eg terse PT YYYYYIUNSWEBUNESENNNEESNY. LLL Tee ae ae 5 
£ E . seca  YEDBYQUEKMNEWERNNEXTTEYT ., paos see sevse . E 

ae . EM ees een Y YYYEYVNNYYYYXQRIL. sa oseo sar seeneess VD 
R escesocona Y aV Yosser eso z . eee * 

, * see Drap" ress» wae t 
z fete t2 teas -> oe E 

de ud . ze.. es es sarre . i 

emot tan oe PPP sz creer EAS 
* s Ya. ... . . $ 
y - o ceY.l uo or " E 
D ' 

; ' 

ages t 

p ‘ 





Pic. 2. Multilevel scintigram with regional blood flow values ttime activity relation} of Case 6. Global 
MBE: 77.8 ml./100 gm./min. Standard deviation: 1.1. ml./169 gm./min. Maximum regional deviation: 


ti. 


patient with a cardiac infarction of the 
anterior wall and an aneurysm in the apex 
still registered normal regional MBF val- 
ues; in the multilevel scintigram, however, 
the activity at the center and the apex 
(infarcted area) was distinctly reduced 
(Fig. 4). 

It might be that collateral circulation 
provides an adequate blood flow or that in 
the presence of a sufficient mass of intact 
myocardium, the absorption and wash-out 
of xenon in the healthy areas predominate 
over the action taking place in the cica- 
trized region. Thus, in order to evaluate 
regional MBF values, not only the calcu- 
lated flow rate, but also the maximum 
activity, seem important. 


Since none of our patients 
clinical or electrocardiographic signs o 
mvocarclal ischemia during the examina- 
tion, nc significant local flow deficiency 
could be expected. However, straining the 
heart to the limits of the cardiac reserve will 
more vividly demonstrate the regional fow 
differences. 

Regional MBF recordings together with 
coronary angiography might be of particu. 
lar value in view of the importance of post- 
stenotic flow rate in determining the effec- 
tiveness of coronary drugs. With regard to 
regional MBF, this twin method is of sig- 
nificance also for checking the results of 
coronars surgerv. 

In adcition, this procedure enables us to 
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Fic. 3. Multilevel scintigram with regional blood flow values (time activity relation) of Case 12. Global 


MBE: 65.4 ml. 100 gm./min. Standard deviation: 16.3 ml. roo gm. nun. Maximum regional deviation: 


tag. 
determine regional MBF in the right 
ventricle. 

Global determination bv itself inevitably 
leads to erroneous interpretations and mis- 
understandings when evaluating the clini- 
cally relevant myocardial blood Sow. 


SUMMARY 


The method most generally emploved for 
the determination of myocardial blood 
flow is the one involving the use of xenon. 

Following coronary angiography, Xe"? 
was selectively injected into the ccronary 
arteries. An Anger scintillation camera 
(Pho-Gamma HI) served to measure radio- 
activity. 

The impulses originating in the detector 
were first recorded in binary decimal code 





by means of a video tape recorder. 

The data were transferred onto com- 
puter-compatible magnetic tape (Ampex) 
through plav-back of the original tape by 
wav of a 4096-channel analyzer. This sup- 
plies the basis for determining —computer 
(IBM 360/30) of the Medical Faculty of 
Vienna University--regional myocardial 
blood How according to a specially devel- 
oped program. 

A multilevel scintigram, the value of 
which was enhanced by improving the 
image quality through background correc- 
tion and digital filtering with Wiener filters, 
was used; based on these results and the 
coronary angiogram, the coordinates of the 
regions of interest were established and the 
regional myocardial blood flow calculated. 
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Vic. 4. Multilevel scintigram with regional blood How values ‘time “activity relation) of Case 14. Global 
MBF: 71.4 ml./1c0 gm./min. Standard deviation: 10.8 ml. /i1co gm. min. Maximum regional deviation: 
+ 1.6. 


At the same time, global myocardial How itself inevitably results in erroneous inter- 
was also determined; /.e., the rate showing pretations and misunderstandings when 
an average value for the entire ventricle. evaluating the clinically relevant. mvo- 

A total of 20 persons was examined. For cardial blood How rates. 
technical reasons the data obtained for 2 of Prof, Dr. E. Deutsch 
them could not be used. Réntgenseation 

Even in the control group (with normal F. Med. Univ. Klinik 
coronary angiogram) there were major  Spitalgasse 23 
fluctuations in the regional myocardial Wien IX 
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HYPOVENTILATION OF LEFT LUNG IN 
ACQUIRED HEART DISEASE* 
By RICHARD D. SPELLBERG, M.D, EDGAR L SURPRENANT, M.D., and 
RONALD J. O'REILLY, M.D. 


LOS ANGELES, CALIFORN:S 


“THE distribution of pulmonary blood 

How and ventilation in patients with 
acquired heart disease has previously been 
studied by conventional pulmonary func- 
tion techniques and by various radio- 
isotope methods.*^? More recently, imag- 
ing of the lungs with a scintillation camera 
following the administration of appropriate 
radioisotopes has been shown to be a reli- 
able method for the determination of rela- 
tive distribution of pulmonary perfusion 
and ventilation. *:? 

Using such radioisotopic methods, we 
have found that the left lung in patients 
with acquired heart disease frequently re- 
ceives a smaller percentage of total ventila- 
tion than of total perfusion; je., the left 
lung frequently hypoventilates relative to 
its perfusion. 


METHOD 


Six normal volunteers, aged 24 to 48, 
and 21 patients, aged 30 to 72, were 
studied. The primary cardiac diagnoses 
were: in 13 patients rheumatic mitral 
valvular disease; in 3 primary myocardial 
disease; in 2 arteriosclerotic heart disease; 
in 2 mitral regurgitation secondary to pro- 
lapsed posterior leaflet; and in 1 patient 
aortic stenosis. Patients demonstrating 
clinical or laboratory evidence of acute 
heart failure, acute or chronic lung disease, 
previous thoracotomy, pleural pain, or 
hemiparesis were excluded from the study. 

Regional tidal volume ventilation (Viv) 
and perfusion (Qu) studies were performed 
on all subjects utilizing radioxenon (Xe), 
radiotechnetium macroaggregated albumin 
(Te? MAA) and an Anger scintillation 


camera? by a method similar to that 
previously described.’ 

The sabjects were studied supine; pos- 
terior views of the lungs were obtained 
with the scintillation camera detector posi- 
tioned underneath the examining table. 
The supine subjects received 100 to 200 
uc of Tc?" MAA intravenously during 
quiet (ridal volume) respiration. The ac 
tivity in the lungs was then used to prop- 
erly position the subject in the field of de- 
tection, Next, the spectrometer “window” 
was set to the xenon 133 photopeak (51 
Kv.). An automatic valve svstem f was used 
to perform the ventilation studv.* At the 
end of a tidal expiration, the valve allowed 
the patient to inhale Xe (20 mc) tagged 
air (20€ cc.) followed by a limited amount 
of nonradioactive ambient air (100 to 300 
cc.) to clear the instrument and patient 
dead spaces. Instantly following this in- 
halation, the valve closed preventing fur- 
ther respiration and the scintillation cam- 
era was activated to record a scintiphoto 
of the distribution of ventilation (Viv) and 
the total count rates for each lung during 
the recording period of 12 seconds. Follow- 
ing this recording, the valve opened allow- 
ing the subject to breath ambient air. Ex- 
haled radiogas was exhausted out of the 
building. Once the radiogas cleared from 
the patient, the spectrometer “window” was 
changed to the Tet’ photopeak (140 
kv.) and a scintiphoto of the distribution of 
perfusicn (Qu) and count rates for each 
lung were recorded from the previously 





* Pho Gemma HH, 4,000 parallel holes "low energy" colli- 
mator, Nuctear Chicago Corporation, Chicago, Hino 

T Automated Ventilation Module, Omnimedical Services, Inc., 
Long Beach, California. 





* From the Departments of Medicine and Radiology, St. Mary's Long Beach Hespital, Long Beach, California and the University of 


California at Los Angeles, Los Angeles, California. 
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injected Tc MAA. Approximately 
70,000 counts were recorded for each 
study. 


The relative distribution of ventilation 
and of perfusion between the 2 lungs was 
calculated from the count rates recorded 
from each lung. An index of the relative 
ventilation-perfusion ratio in each lung 
(Left or Right Lung Index) was calculated 
by dividing the percentage of total ventila- 
tion in that lung bv the percentage of total 
perfusion in the same lung. For instance, if 
the left lung received the same percentage 
of ventilation as of perfusion, the Left 
Lung Index (LLI) was 1.0. If it received a 
smaller fraction of total ventilation than of 
total perfusion, the LLI was less than 1, 
and vice versa. 

Cardiac catheterization and chest roent- 
genography were performed on all patients 
within 72 hours of the radioisotope studies. 
U sacle posteroanterior, lateral, and both 
oblique chest roentgenograms were ob- 

tained with the esophagus fi filled with 
barium. The roentgenograms were eval- 
uated for both over-all heart size and left 
atrial size. Left atrial size was determined 
from angiocardiograms in 3 patients in 
whom complete roentgenographic series 
were not available. The severity of heart 
and left atrial enlargement was graded from 
oto «: o=normal; 1 = borderline; 2 = mild; 

i-mild to moderate; 4=moderate to 
severe; and s=severe. The posteroan- 
terior chest roentgenograms were used to 
measure the carinal angle (C.A.) and the 
angle between the trachea and distal left 
bronchus (D.L.B.A.). The C.A. is the 
angle between the 2 proximal main stem 
bronchi. The D.L.B.A. is an index of the 
amount of elevation of the distal left main 
stem bronchus and was measured bv draw- 
ing a line parallel to the distal 4 cm. of the 
trachea and one parallel to the distal 2 em. 
of the left main stem bronchus. The angle 
between these 2 lines is the D.L.B.A. 
Intracardiac pressures were recorded in the 
conventional manner during catheteriza- 
tion. Left atrial pressure was obtained by 
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transseptal puncture in 18 cases and in- 
directly from the pulmonary artery wedge 
position in 4 patients. Cardiac output was 
determined by the dye dilution method. 
Pulmonary vascular resistance. (P.V.R.) 
was calculated in 17 patients as follows: 
P.V.R. = 


p. A. Mean Pres. — L.A. Mean Pres. 


Cardiac alex 
= Units 


All studies, except the chest roentgeno- 
grams, were made with the subjects in the 
supine position. 

RESULTS 

In normal subjects (Table 1; Fig. 1, 4 
and B), the left lung received 45 to 58 per 
cent of total ventilation with a mean value 
of z1 per cent. It received 47 to 54 per cent 
of total perfusion with a mean value of £1 
per cent. The LLI Reed from o.83 to 
LAR with a mean value of 1.02. Minor focal 
"defects" of ventilation were ae in 


3 subjects and of perfusion in | subject.* 
All patients Eo varying degrees of 
perfusion 
than 


ab- 
those ob- 


regional ventilation and 
normalities more severe 


Tank d 


NORMALS 





v 1 we Dos 
Subject Age mre soans 
Lt Re Le Reo LLI 
nE D : 8 50 $2 | 1.04 
: - ! : E p- P o» 
i E ^ i9 | 34 di Qui Ogo 
4 J W 27 $1 i149 | 565 44 1.10 
H RO 9 34 P 45 55 (0.93 
6. R.C E [aad tak 
i weeks lat later i l EM si 1 66 144 | ES 


" or key to abbreviations see Table 11. 
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Hvpoventilation of Left Lung in Aca 


ured Heart Disease 





Fic. 


1. Normal subject. 
perfusion. The I 
(A) Ventilation distribution (Vi). 


The left lung received so 


eft Lung Index (LLI) was 1.00. 


served in the normal controls. Four tvpes 
of abnormalities were identified ( Table n): 
in g patients (Group 1), focal defects in 
ventilation and perfusion were almost 
identical in size and distribution; in 9 
patients (Groups n and 111), the left lung 
demonstrated gross lispüventilà Gon ( «45 
per cent of total ventilation and LLI <0.95), 
the relative hypoventilation was severe 
(LLI <o.75) in 5 of them; the 3 patients in 
Group in had, addition to left lung 
hypoventilation, one or more major perfu- 
sion defects in e right lung (Fig. 2, B 
and C). Group 1v (3 patients) had one or 
more major ce defects in either 
lung. None of the patients showed relative 
hypoventilation of the right lung. 

A decrease in the left lung index (LLD 
correlated with the degree of elevated 
pulmonary vascular resistance, cardio- 
megalv, and pulmonary arterial hyperten- 
sion (p= <0.05). There was no ae 
significant correlation with the other pa- 
rameters measured. 

Several patients demonstrated a reversal 


of the normal gravitational distribution of 


blood flow and ventilation consistent with 
pulmonary venous hvpertension, but this 


per cent of the tetai ventilation and < 


© per cent of the total 


CB) Perfusion distributiea (On " 


factor was not specifically 
study. 


analyzed in this 


DISCUSSION 


The supine position-tidal volume method 
for the regional ventilation studies was 
used sinwe it is the most physiologic and 
represerzative of the conditions under 
which tse regional perfusion studies and 
cardiac catheterizations were performed. 
It is possible that the results obtained may 
have been different had the patients been 
studied ™ different body unus or with 
different lung volumes; these possibilities 
were not explored. 





A different radioisotope was used for the 
ventilation. studies (Xe) than for the 
perfusiom studies ( Ies), Even though the 
energy cf the detected gamma emissions 
are different for these 2 isotopes, it has 
been shown that they are sufficiently simi- 
lar to be used interchangeably when 
evaluating regional distribution of ventila- 
tion and perfusion.*? Further, care was 
taken to keep all geometric factors for both 
V.. and ©,. constant including lung vol- 


XS 
ume, pasent position, total counts that 
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Tage Il 


PATIENTS AVITH ACQUIRED HEART DISEASE 





Heart Catheterization “hest Roentgenogram 








Group | Patient | Age 


| CA | DLBA 
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AS = Aortic Stenosis; PMD = 


Key to abbreviations: Dx = Diagnosis; RHD = Rheumatic Heart Disease; ASHD = Arteriosclerotic Heart Dis 
Ventilation Dis- 


Primary Myocardial Disease; NRMR =Non Rheumatic tral Regurgitation: Qu = Perfusion Distribution at 1 
tribution at Tidal Volume; LLI Left Lung Index; LAE — Leít Atrial Pressure; PAP = Pulmonary Artery Pressure; CI = Cardiac 
monary Vascular Resistance; LAS =Left Atrial Size; HZ = Heart Size; CA =Carinal Angle; DLBA =Distal Left Bronchial Angle. 
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form the image, 
collimator. 

Nine of the 21 patients demonstrated 
hypoventilation of the left lung, and to a 
he severe degree in § of them. The cause 
of relative hy poventilation of the left lung 
is not established by this study. The cor- 
relation with increased heart size suggests 
that cardiomegaly may mechanically re- 
strict left lung ventilation. That this is not 
simply a displacement effect on the lung ts 
evidenced by relatively normal perfusion 
to the same area of lung. 

We originally suspected that left lung 


spectrometer setting, and 


hypoventilation was due to distortion of 


the left main stem bronchus secondary to 
left atrial enlargement. However, this was 
not an important mechanism in these pa- 
tients, since there was no significant cor- 
relation between left lung hypoventilation 
and either left atrial size, carinal angle 
(C.A.) width, or distal left main bronchus 
angle (D.L. p. A.) width. 

A supine chest roentgenogram (Fig. 2.7) 
was obtained at functional residual capac- 
itv on most patients at the time of the 
radioisotope studies. These revealed ap- 
parent hyperaeration of the left lung in 3 
pons with left lung hypoventilation 

(Fig. 2.4). This suggests that the residual 
ae of the left lung may have been in- 
creased. Specific studies to evaluate this 
possibility were not performed. 

It should be noted, that 3 patients with 
mitral valve disease who had marked hypo- 


ventilapon of their left lung (Group 4, 
L.S.; and Group ut, M.G. and D.H. ) iso 
demons rated a Sonic gradient be- 
tween pulmonary artery and left atrial end 
diastolic. pressures suggesting significant 
pulmonary vasoconstriction. In addition, 
we have observed a patient with severe 

"primars" pulmonary hypertension who 
demonstrated a severe relative hypoventi- 
lation o: her left lung as well as the apex of 
her righ lung. It is probable that a regional 
hypoxic stimulus to pulmonary vasocon- 
strictior secondary to regional hypoventila- 
tion cortributes to the extreme degree of 
pulmonzry hypertension noted in these 4 


patients” 
Regional ventilation and perfusion 
studies have previously been reported in 


patients with mitral stenosis, but onlv the 
differences between the upper and lower 
lung fidds within the same lung have 
been enrohasized?-? and little attention has 
been disected to the relative ventilation- 
perfusioa between the 2 lungs. In this 
series, 6 of the 13 patients with predomi- 
nant mitral stenosis showed hypoventila- 


tion of che left lung indicating that this 
may be a relatively common finding in 


such patents. 

The minor regional ventilation and per- 
fusion " abnormalities" demonstrated in 
the norm al subjects and the more prominent 
defects cemonstrated in the patients again 
show that one must be extremely cautious 
in interpreting regional pulmonary. radio- 
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Fic. 2. Marked hypoventilation of the left iung. Patient R.A, Group ii, 1. The left lung received 58 per cent 
of the total ventilation, but 64 per cent of the total perfusion. The LLL was o.7:, 

(4) Supine chest roentgenogram at functional residual capacity. Cardiomegaly is due to primary myo- 
cardopathy. Hyperlucency of the left lung is due to uneven exposure and possibly to an increase in left 
lung residual volume. 

(B) Vs. The relative ventilation of the left lung is decreased. (C) Qu. There is a prominent perfusion 
defect at the right base. 


isotope studies. Based on the perfusion 
radioisotope studies alone, the detects ob- 
served in several of our subjects could 
have been misinterpreted as representing 
acute pulmonary emboli or thrombosis, 
although these changes were most likely 
chronic. This is sapported by the fact that 
these patients did not have acute symptoms 
and there was no gross change observed in 
the ; subjects on whom repeat studies were 


performed. Similarly, most of the ventila- 
tory abnormalities appeared to be on a 
chronic basis. 

In patients without heart disease we 
have observed unilateral hypoventilation 
associated with pleural pain, hemiparesis, 
or chronic obstructive pulmonary disease. 
As described above, patients with these or 
other conditions that might effect regional 
ventilation were excluded from this study. 
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CONCLUSIONS 


A significant proportion of patients with 
acquired heart disease hypoventilate the 
left lung. 

Hypoventilation of the left lung cor- 
relates with elevated pulmonary vascular 
resistance, pulmonary artery pressure, and 
over-all heart size. 

This regional hypoventilation may con- 
tribute significantly to arterial hypoxemia 
and to pulmonary hypertension efa pulmo- 
nary vasoconstriction. 

Edgar L. Surprenant, M.D. 
Department of Radiology 

University of California at Los Angeles 
Los Angeles, California 90024 


We wish to thank Drs. L. R. Bennett 
and A. Wilson for their valuable assistance 
in the preparation of this report. 
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DETECTION OF PULMONARY HYPERTENSION BY 
PERFUSION LUNG SCAN* 
By JAGMEET S. SOIN, M.B.BS., A. EVERETTE JAMES, Jra, S&M, MD., 
and HENRY N. WAGNER, Jr, M.D. 


BALTIMORE, MARYLAND 


ULMONARY hypertension is a com- 

mon complication of chronic lung dis- 
ease, and occurs with both congenital and 
acquired heart disease. Cardiac catheteriza- 
tion and pulmonarv angiography have been 
used effectively to study the extent and 
nature of pulmonary hypertension, Both 
of these procedures are associated with low 
but significant morbidity and mortality in 
patients with pulmonary hypertension.” 
Friedman and Braunwald’ used the particle 
distribution method of lung scanning (per- 
fusion lung scan using D?! macroaggregated 
albumin) as a simple noninvasive technique 
for estimation of left atrial pressure in pa- 
tients with mitral valve disease. Their find- 
ings suggested that the phenomenon of re- 
distribution of pulmonary blood, #.e., more 
radioactivity in the upper one-half region 
of the lung as compared to the lower one- 
half (as seen in the supine lung scan), cor- 
related well with left atrial pressure of 18 
mm. Hg or above. 

Although the tvpes of perfusion defects 
associated with a varietv of lung diseases, 
including pulmonary embolism, conges- 
tive heart failure and = several chronic 
lung diseases, have been adequately de- 
scribed, ?-1929? the abnormalities observed 
in pulmonary hypertension have not been 
studied. 

The present study was undertaken: (a) 
to determine the lung scan findings in cases 
of pulmonary hypertension associated with 
chronic lung disease; and (b) to determine 
if pre- and posteapillary type of pulmonary 
hypertension can be distinguished. 


MATERIAL AND METHOD 


Fightv-one patients were selected on the 
basis of the clinical diagnosis of pulmonary 
hypertension at the time of discharge from 


The Johns Hopkins Hospital during the 
period of § years (January 1966- January 
1970). The group was subdivided on the 
basis of whether the pulmonary hyperten- 
sion was due to pre- or postcapillary dis- 
ease*^ (Table 1). 

Perfusion lung scans were obtained in 36 
patients, who formed the population group 
for this studv. The clinical manifestations, 
physical findings, pertinent laboratory data 
(including chest roentgenogram, electro- 
cardiogram, pulmonary angiogram and 
cardiac catheterization findings) were re- 
corded in these patients. In 10 cases pul. 
monary hypertension was confirmed by 
catheterization data; 4e, pulmonary ar- 
terial pressure (PAP) above 35. 15 mm. Hg. 
In the remaining 26 cases it was substanti- 
ated by clinical and laboratory data: his- 
tory of right-sided heart failure; physical 
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CAUSES OF PULMONARY HYPERTENSION 


No. of 
| Preeapillary Causes Patients 
A. Primary Parenchymal 

Chronic obstructive lung disease is 
Cor pulmonale silicosis i 
Collagen diseases 3 
Primary pulmonary hypertension 2 
Pickwickian syndreme i 
B. Increased Pulmonary Blood Flow 
and Resistance 
Aorto-pulmonary window with 


pulmonary hypertension i 
Patent ductus arteriosus i 
Ventricular septal defect 1 
Atrial septal defect i 

2. Poxtcapillary Causes 
Mitral valve disease h 
Aortic valve disease 1 
Total No. of Patients ab 


* From the Department of Radiological Science, The Johns Hopkins Medical Institutions, Baltimore, Maryland. 
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findings suggestive of right ventricular hy- 
pertrophy; ‘accentuated pulmonary com- 
ponent of second heart sound ( 1 S.P.); and 
by electrocardiographic data of right heart 
strain, hypertrophy, or 'P' wave changes. 
Patients having systemic hypertension and 
coronary artery disease were not included. 
The perfusion lung scans and chest roent- 
genograms were analy zed separately. These 
findings were correlated d then compared 
to the pulmonary artery pressures recorded 
at Pee catheterization. 

Lung scans were obtained on a recti- 
linear scanner (8 inch or Dual 5 inch Nal 
(TD crystal) employing either a 3 inch 
diameter 3.5 inch focal depth collimator 
with ! inch full width at half maximum 
resolution, or a similar § inch collimator 
when the dual probe scanner was used. No 
contrast enhancement was employed and 
the count density was approximately 800 
counts em. Tet» albumin microspheres 
(mean diameter 20 u, 2-4 mc intravenously) 
were injected with the patient lving in a 
supine position and breathing normally. 
Occasionally P? MAA and In?» Fe(OH); 
were used. Images were obtained with the 
patient lying prone, supine and on either 
side. Chest roentgenograms were made at 
72 inch distance in the posteroanterior and 
lateral projections when possible. If supine 
roentgenograms only were available from 
the Laboratory of Nuclear Medicine, rou- 
tine roentgenograms made on the same 


date were obtained from the Department of 


Radiology, 

The lung scans were analyzed with re- 
spect to cardiac size, identification. and 
prominence of the pulmonary outflow 
tract, presence of perfusion defects and the 
distribution of pulmonary blood flow be- 
tween the apices and bases of the lungs. 
Similarly, the chest roentgenograms were 
evaluated to determine the cardiac size, the 
appearance of the pulmonary outflow tract, 
the prominence of the upper lobe vessels 
and the associated parenchymal changes in 
the lung. 

The cardiomegaly was interpreted in the 
perfusion lung scan on the basis of increased 
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size of cardiac silhouette in anterior as well 
as posterior views. Prominent pulmonary 
outflow tract was interpreted as being 
present, if there was a concave area of de- 
creased perfusion in the region of the hilum, 
in the anterior, lateral, or posterior views 
(Fig. 1, 4-C). The nature of parenchy mal 
perfusien. defects was also noted. Redis- 
tribution of pulmonary blood flow 
diagnosed when there was increased con- 
centraron of injected radioactivity (den- 
sity amd area) in the upper half of the lung 
as compared to the lower half (Fig. 2D). 
The majority of the patients with pre- 
capillary pulmonary ete had 
chronic RN lung disease (18.36). 
Other diagnoses included cor pulmonale 
due to silicosis, collagen disease, Pickwick- 
ian sv Edrome, and primary pulmonary hyv- 
pertension. Five out of 7 patients with 
postcapillary pulmonary hypertension had 
rheumetic heart disease wi ith mitral stenosis 
andor mitral regurgitation. One of the 
maining patients had acute mitral insufi- 
ciency following myocardial infarction and 
the otker had aortic valve disease (Table 1). 


was 








RESULTS 

On analysis of the perfusion lung scans, 
cardiomegaly was detected in only 12/29 
(41 per cent) patients with precapillary and 
in all 7 7 (100 per cent) patients with post- 
capillary hypertension. There was a promi- 
nent pulmonary outflow tract in the scan 
of tg = (6§ per cent) with pre- and in 6 7 
(8s pe: cent) patients with the postcapil- 
lary variety of pulmonary He ata iad 
respecevely (Fig. 1, -7-C). Perfusion ab- 
normaities on the lung scan were present 
in 18g ( cent) patients with pre- 
capillary hypertension. These abnormalities 
were esually diffuse and nonsegmental in 
nature. Fifty-seven per cent of patients 
with postcapillary hypertension had pertu- 
sion Œ ects. In the entire series, g of 36 
er cent) patients demonstrated in- 
creased pulmonary blood flow to the apices 





(62 per 






relative to the bases (Fig. 2, C and D). Four 
patients had mitral valve disease (post- 
capillary pulmonary hypertension). Four 
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Fic. p. (4) Posteroanterior chest roent. 
genogram. Note the prominent pul. 
monary conus in a patient with primary 
pulmonary — hypertension {necropsy 
proven). (B) A prominent central pul- 
monary artery is present in the pul- 
monary angiogram. The peripheral 
vessels are tortuous and attenuated. 
(C) Posterior perfusion lung scan sheas 
an area of decreased perfusion in the 
region of the left hilum. (Pulmonary 
arterial pressure is 100/76 mm. Hgo 
This area of lack of radioactivity in the 
left hilum represents. the prominent 
pulmonary conus. 





other patients had chronic obstructive lung were larger in caliber and wider in diameter 
disease and 1 had systemic lupuserythema- than the same order of vessel to the lower 
tosus. Corresponding evidence of pulmo- lobe. Such roentgenographic findings were 
nary hypertension was seen in the chest observed in cases of precapillary pulmo- 
roentgenogram as prominent upper lobe nary hypertension. 

vessels; Ze., the vessels to the upper lobe The increase in apical pulmonary arterial 
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ANALYSES OF PERFUSION LUNG SCANS 





Precapillary Hypertension Postcapillare Hypertension 
£29 cases) (7 cases) 
Abnormal l Abnormal 
Normal - Normal : : — 
No. Per Cent | No. Per Cent 

Cardiac size : )- 12 41 o : F 100 
Pulmonary outfow tract i 169 hg ! : f 8g 
Perfusion abnormalities i IX 62 i 4 ce 
Redistribution of pulmonary 24 H p E 4 $7 


perfusion 
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air wall interface) and changes suggestive of hronchiectasis 
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G4) Posteroanterior roentgenogram demonstrates chrome obstructive lung disease (indistinct vessel- 
» the right base. (B) Pulmonary angiogram 


shows marked attenuation of the peripheral pulmonary vessels; (C) Right lateral perfusion lung scan. 
There is a “false appearance" redistribution of radioactivies to the apices. This is mainly due to the 


presence of severe perfusion abnormality in the rig 


ht base be cause of distinctive lung changes. (D) Right 


lateral perfusion scan, Thisisa true reversal. Redistribution o: pulmonary blood is present in a patient with 
mitral regurgitation and pulmonary venous hypertension. 


blood How was best seen in lateral views 
(Fig. 2; and 3C). In cases where cardiac 
catheterization data were available, these 
findings correlated well with tae elevated 
left atrial pressure (all above 13 mm. Hg). 


In : patient with mitral stenosis in whom 
the blaod How to the upper half of the lungs 
was net increased, the left atrial pressure 
was osiy 15 mm. Hg. Eight of 9 patients 


with iz creased blood flow to the upper half 
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of the lungs had cardiomegaly, prominent 
pulmonary outflow tract, and enlarged 
upper lobe vessels in the chest roentgeno- 
grams. Perfusion lung scans showed similar 
changes in the cardiac size, and the outflow 
tract, in addition to the abnormal increase 
of the pulmonary blood flow to the upper 
halves of the lung. Irregular perfusion de- 
fects of nonsegmental nature were present 
in all g patients. 

The roentgenogram was more sensitive 
in delineating borderline cardiomegaly and 
prominent upper lobe vessels. The promi- 
nent pulmonary outflow tract and paren- 
chymal abnormalities in the chest roent- 
genogram were always associated with per- 
fusion defects in the lung scan, but often 
there were no roentgenographic abnormali- 
ties in patients with perfusion abnormalities 
in the lung scan. 


DISCUSSION 


In thiscommunication we haveattempted 
to characterize the perfusion defects scen in 
the lung scans of patients with pulmonary 
hypertension caused by lung disease (pre- 
capillary) or in association with elevated 
left atrial pressure (postcapillars). The 
clinical, roentgenologic and pathologic fea- 
tures of pre- and postcapillary pulmonary 
hypertension are well described.*?'* The 
chest roentgenogram is an excellent means 
of defining the anatomic changes due to 
pulmonary hypertension, but often a single 
chest roentgenogram gives little insight on 
the functional state of the pulmonary vas- 
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cular bed. Fluoroscopic examination and 
timed expiratory roentgenograms as well as 
serial studies aid in this assessment. 

In pulmonary hypertension due tochronic 
lung disease, perfusion abnormalities in the 
lung scans probably reflect the distribution 
of the underlying disease responsible for the 
pulmonary hypertension. The commonest 
cause of pulmonary hypertension in our 
series of patients was chronic obstructive 
lung disease, 13/29 cases (60 per cent). The 
most common abnormality in the lung scan 
(6s per cent) in cases of precapillary hyper- 
tension was a prominent pulmonary out- 
How tract (Fig. 1, 44-C). This was manifest 
as a knob-like concavity of decreased per- 
fusion, slightly above the hilum, in the 
anterior as well as the posterior view. This 
finding correlated well with a prominent 
pulmonary artery as seen in the chest roent- 
genogram. Parenchymal perfusion defects 
were the next common finding, seen in 62 
per cent of the cases (Fig. 2C). These per- 
fusion abnormalities were nonsegmental, 
e., did not correspond to the territories of 
segmental pulmonary arteries. The perfu- 
sion defects correlated well with the paren- 
chymal changes seen in the chest roent- 
genogram, but reflected a greater abnor- 
mality than expected from the roentgeno- 
graphic manifestations. The perfusion ab. 
normalities, presumably were related to the 
alterations in the pulmonary. vascular bed 
secondary to parenchymal changes, and 
were present in collagen.vascular and 
chronic obstructive lung disease. Cardio- 
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ANALYSIS OF CHEST ROENTGENOGRAMS 


125 Cases) 


Normal 


i Precapillary Hypertension 


Abnormal 


No. 
Cardiac size 1o 19:29 
Pulmonary outflow tract 1o 19/29 
Parenchymal changes Hi 18/26 
Prominent upper lobe vessels I^ 29 


Postcapillary Hypertension 
(7 cases) 


Abnormal 
Normal 


Per Cent | No Per Cent 
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megaly was seen in the scan in 41 per cent 
of cases of precapillary hypertension, but 
in the chest roentgenogram in 65 per cent 
(Fig. 3.7). This probably reflects the rela- 
tive insensitivitv of perfusion lung scans in 
demarcating individual cardiac chamber 
enlargement, which can easily be delineated 
on plain chest roentgenograms. 

Chronic. obstructive lung disease con- 
stituted the single largest category respon- 
sible for precapillary pulmonary hyperten- 
s.on in this series. Some patients were of the 
chronic bronchitic type (“blue bloaters") 
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in whom pulmonary hypertension was com- 
mon, and others were of the fibrotic type 
(“pink putfers") in whom pulmonary hv- 
pertension was a late complication? '® It 
has been proposed that pulmonary hyper- 
tension in chronic obstructive lung disease 
is largely a physiologic vasoconstrictive 
response," different from the occlusive na- 
ture of thromboembolic disease and the 
proliferative nature of the pulmonary ves- 
involvement in congenital heart dis- 
ease associated. with intracardiac shunts. 

There are at least 3 


sel 








Fic. 3. G4) Anterior perfusion lung scan. Cardiomegaly is present with straightening of the left border of the 
heart. (B) Posterior perfusion lung scan shows a prominent left pulmonary artery. (C) In the right lateral 
view there is redistribution of the pulmonary blood flow. The patient had mitral stenosis and hemodynam. 
cally proven combined pulmonary arterial and venous hypertension. 
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which mav be important in the genesis of 
pulmonary hypertension: (a) hypoxia; (b) 
increased hydrogen ion concentration 
(acidosis); and (c) hypercapnia. 7? 
Hypoxia causes a reactive increase in the 
muscle tone of the arterioles, thus leading 
to an increase in the pulmonary vascular 
resistance. This may occur focally and re- 
sult in perfusion defects in the lung scans. 
Such perfusion abnormalities in pulmo- 
nary emphysema have been described by 
Lopez-Majano et a4," who reported ir- 
regular perfusion defects in nearly gs per 
cent of patients. Our most significant find- 
ing in the lung scans was evidence of 
cardiomegaly and prominent pulmonary 
outflow tract, which provide important 
evidence for pulmonary hypertension when 
observed in patients with underlying 
chronic obstructive lung disease. 

An unexpected finding was that 17 per 
cent of the patients with precapillary pul- 
monary hypertension had increased per- 
fusion of the upper halves of the lungs 
relative to the bases; §5 per cent of the en- 
tire group of patients with precapillary 
pulmonary hypertension had roentgeno- 
graphic evidence of prominent vessels in 
the upper lung fields. Whether such pa- 
tients had co-existing pulmonary venous 
hypertension is conjectural. Friedman and 
Braunwald? found a linear relationship be- 
tween the redistribution of pulmonary 
blood flow and the level of mean left atrial 
pressure. The correlation with other hemo- 
dynamic parameters such as pulmonary 
arterial pressure and pulmonary vascular 
resistance was also significant, but in no 
instance did it correlate as well as with the 
elevated left atrial pressure. They further 
observed that upper/lower (U-I) lobe 
blood flow ratio usually exceeds the normal 
values in patients with Eisenmenger com- 
plex and with primary pulmonary hyper- 
tension, who have elevated pulmonary 
arterial pressures and pulmonary vascular 
resistance, but normal left atrial pressures. 
However, U/L ratio never exceeded 1.0, 
until there was associated left atrial pres- 
sure elevation. 

The distribution of pulmonary arterial 
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blood flow may also be affected by focal 
parenchymal disease primarily at the 
bases in chronic lung disease. This may 
falsely give the appearance of increased 
blood flow to the apices (Fig. 2C). How- 
ever, in pulmonary venous hypertension, 
there is usually a gradual increase in radio- 
activitv from the base to the apex of the 
lung (Fig. 2D). Another pattern of redis- 
tribution of blood flow in chronic obstruc- 
tive lung disease was reported bv Kazemi 
et al., who found that the earliest change in 
alpha-1 antitrvpsin deficiency lung disease 
was reversal of distribution of pulmonary 
blood flow. Alpha-1 antitrypsin deficiency 
was not present in our patients. 

The commonest cause of postcapillary 
pulmonary hypertension was mitral valve 
disease. In postcapillary hypertension, the 
increased pulmonary venous pressure leads 
to the development of perivascular edema 
and elevated interstitial pressure,” result- 
ing in local increase in pulmonary vascular 
resistance at the bases of the lungs. This 
in turn causes pulmonary arterial hyper- 
tension. If the pulmonary venous hyper- 
tension persists, permanent changes in the 
form of intimal proliferation take place in 
the arterioles. The classical finding of pul- 
monary venous hypertension in the per- 
fusion lung scan ts an increased relative 
blood flow to the top halves of the lung.’ 
Additional findings were a prominent pul- 
monary outflow tract and cardiomegaly. 
Irregular perfusion defects of nonsegmental 
nature were observed even in the absence 
of congestive heart failure in 4 of 7 cases. 
In patients with mitral stenosis, promi- 
nent upper lobe vessels were observed on 
posteroanterior chest — roentgenograms. 
Steiner," in analyzing pulmonary angio- 
grams, demonstrated that the upper lobe 
veins were actually dilated, as compared to 
the lower lobe veins. Pathologically," more 
marked intimal proliferation was present 
in the lower lobe vessels compared to 
the upper lobe vessels. 


SUMMARY 


In patients with pre- and postcapillary 
pulmonary hypertension, characteristic 
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changes were observed that provide diag- 
nostic clues in the interpretation of the 
lung scans. 

A concave area of decreased perfusion 
slightly above the left hilum and corre- 
sponding to an enlarged pulmonary out- 
How tract was observed in 65 per cent 
(19,29) of patients with precapillary pul- 
monary hypertension and 85 per cent (6/7) 
patients with postcapillary pulmonary hy- 
pertension. 

Increased relative blood flow to the up- 
per halves of the lungs compared to the 
lower halves was observed in 17 and 57 per 
cent of the patients with pre- and post- 
capillary pulmonary hypertension, respec- 
tively, Focal perfusion defects were com- 
mon in both groups. 


Dr. Jagmeet S. Soin 

Department of Nuclear Medicine 

The Johns Hopkins Medical Institutions 
Baltimore, Maryland 21205 
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OBLIQUE AND SELECTIVE PULMONARY 
ANGIOGRAPHY IN DIAGNOSIS OF 
PULMONARY EMBOLISM* 

By BURTON A. JOHNSON, MLD, A. EVERETTE JAMES, Je. SoM. MDa} 
and ROBERT I WHITE, Je, M.D.t 


BALTIMORE, MARYLANU 


HE accurate diagnosis of pulmonary 

- embolism remains one of the greatest 
challenges to the radiologist. Several au- 
thors have stated that pulmonary emboli 
occur in at least 2 per cent of hospital ad- 
missions with less than co per cent bemg 
diagnosed antemortem. ^7? X study m- 
volving 263 right lungs taken from every 
fourth autopsy showed that 65 per cent of 
surgical patients and 46 per cent of non- 
surgical patients had PF Several 
autopsy series have reported an incidence 
of 12 to 38 percent.) *? [t is obvious from 
these and other studies that pulmonary 
embolism is a common and serious clinical 
problem, and accurate diagnosis is of more 
than academic interest. 

The lung scan is a very useful diagnostic 
test because of its noninvasive nature and 
great sensitivitv in detecting abnormalities 
in pulmonary blood flow, but this is offset 
by a lack of specificity.” roc Con- 
versely, the pulmonary angiogram is a less 
sensitive diagnostic procedure with greater 
morbidity, but it is very specific when 
positives! 

The diagnostic accuracy of pulmonary 
angiography can be enhanced by superse- 
lective catheter technique which decreases 
the dilution of contrast material by non- 
opacified blood during systole. Selective 
catheter technique also provides optimal 
visualization of individual vessels by mini- 
mizing superimposition. >? Since the seg- 
mental vessels of the middle and lower 
lobes are more commonly involved with 
pulmonary emboli 77^? one might assume 
that oblique radiographic projections as 
well as selective angiographic techniques 





embol. 


would effer advantages in visualizing pul- 
monary embol. 

The current study was undertaken to 
analyze the clinical value of our experience 
over the last 3 vears with superselective 
pulmoaary angiography. The usefulness of 
the base line perfusion lung scan in plan- 
ning the angiographic study was also eval- 
uated. 


MATERIAL AND METHOD 


In the past 3 vears at the Johns Hopkins 
Hospital 366 pulmonary angiographies 
were performed. Of these, 64 (17 per cent) 
had additional selective and oblique angi- 
ography (Table 1). In 16 of the 64 cases the 
roenteenograms were unavailable and an 
additional 14 studies were excluded be- 
cause ef technical factors, including incer- 
rect positioning or injection of contrast 
material in the right atrium or ventricle. 
Thirty-four anteroposterior and oblique se- 
lective studies that we considered tech- 
nically optimal were then analvzed to eval- 
uate rhe value of superselective catheter 
technique and oblique positioning (Table 
it). Correlation of the pulmonary angio- 
grams with perfusion lung scans was pos- 
sible in 26 cases (Table ni). 

In ail instances, pulmonary angiography 
was performed bv the cut-down technique 
from either antecubital vein. Percutaneous 
femoral vein catheterization technique was 
not used because of the high association of 
ihofersoral or caval thrombi with pul- 
monary emboli." Under fluoroscopic cen- 
trol ami with constant electrocardiographic 
and mtracardiac pressure monitoring, a 
size No. 7 or 8 French closed-end catheter 
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366 PULMONARY ANGIOGRAPHIES 
(1968-1971) 
64 17% with oblique and selective angiograms 
30 16 incomplete or unavailable 


ig technically unsatisfactory 
34 Patients in the study 


was advanced into the pulmonary artery. 
After base line pressure measurement and 
determination of proper catheter place. 
ment in the pulmonary artery by test in- 
jection, 60 cc. of 76 per cent meglumine 
diatrizoate was injected over a 2 second 
interval. Serial films were exposed in an- 
teroposterior projection at the rate of 3/ 
second for 4 seconds and 2/second for 4 
seconds. 

If the diagnosis of pulmonary embolism 
was uncertain on the anteroposterior angio- 
gram, the catheter was placed selectively in 
the right or left pulmonary artery and re- 
peat angiography was performed in the 
proper oblique projection. The decision as 
to which pulmonary artery to catheterize 
was based upon the lung scan perfusion 
defect, which was usually in one of the 
lower lobes. For a left pulmonary arterio- 
gram, the right posterior oblique projection 
was selected for radiography, and for the 
right pulmonary arterv injection the left 
posterior oblique projection was used. 
After confirming the catheter position by 
test injection, 40 cc. of contrast material 
was injected over 2 seconds and the same 
filming sequence was used as described 
above for the central anteroposterior pul. 
monary angiogram. The catheter was ad- 
vanced superselectively into one of the 
segmental branches for a repeat angiogram 
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PULMONARY ANGIOGRAPHIES 









No. 


Anteroposterior Oblique Per Cent 
Uncertain Positive 14 4l 
Uncertain Negative 14 4i 
Uncertain Uncertain 6 8 
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CORRELATION 


Perfusion Lung Pulmonary 


Cases Scans Angiogram 
i4 Abnormal Emboli 
12 Abnormal No emboh* 





* Atelectasis (1); congestive heart failure (3); chronic lung 
disease (43: pleural effusion (1); pneumonia (2); unexplained (11. 


if necessary. The dosage of contrast ma- 
terial for the superselective injection de- 
pended upon the degree of opacification de- 
sired and the clearance of contrast material 
from the vessels after test injection. 


RESULTS 


The anteroposterior angiograms were 
analyzed and judged positive or uncertain 
with regard to the presence or absence of 
pulmonary emboli. Orly angiograms with 
intraluminal emboli or "cut-off" vessels 
(definite interruption of the contrast in a 
vessel) were considered positive!” The 
selective oblique studies were also analyzed 
and designated negative, positive or uncer- 
tain for pulmonary emboli. Comparison of 
anteroposterior and oblique studies yielded 
3 diagnostic categories: uncertain-positive; 
uncertain-negative; uncertain-uncertain 
(Table 11). 

In 28 (82 per cent) of the cases, addi- 
tional diagnostic information was obtained 
or confirmed by the oblique selective study. 
In the 6 remaining cases additional selec- 
tive oblique angiography did not vield 
diagnostic information over that obtained 
from the anteroposterior study. In 14 pa- 
tients (41 per cent) the oblique views es- 
tablished the diagnosis of pulmonary em- 
bolism which was uncertain in the antero- 
posterior view, and in t4 patients (41 per 
cent) the oblique and selective study con- 
firmed the absence of pulmonary embolism. 

Perfusion lung scans were available for 
review in 26 of the 34 cases from this studv. 
As shown in Table ri, all 26 scans were 
abnormal with pulmonary emboli account- 
ing for the perfusion defects in 14. The 12 
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(47) Anterior perfusion lung scan. 


mental defects in the left upper lobe and periphery of the right lung. 
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A 70 year old white woman was admitted with angina and paroxysmal atrial tachycardia, 
There is a large perfusi ion defect in the left lower lobe and nonsez 


(B) Left lateral perfusion lung scan, 


There is a large perfusion defect corresponding to the superior segment of the left lower lobe. Nonsez- 
mental defects are also seen in the upper lobe. (C) Posterior perfusion lung scan. Perfusion defects are 
present in the periphery of the left lung and to a lesser extent on the right. 


abnormal scans which were not due to 
emboli were associated with atelectasis 
(1), congestive heart failure (3), chronic 
lung disease (4), pleural efusion (1), and 
pneumonia (2). The perfusion defects in 
one patient remain unexplained. 

Figures 1-3 are examples of uncertain 
central pulmonary arteriograms in which 
the diagnosis of pulmonary embolism was 
confirmed by oblique selective arteriog- 
raphy (Fig. 1) or excluded by oblique se- 
lective arteriography (Fig. 2; and 3). 

DISCUSSION 
Chest roentgenography, perfusion lung 


scanning and pulmonary angiography are 
3 important radiologic modes to establish 


the diagnosis of pulmonary embolism.” 
Each method has a different sensitivity, 
specificity and morbidity. Plain film roent- 
genographic diagnosis of pulmonary em- 
bolism may be difficult due to the variety 
and inc Denn. of the roentgenographic 

signs, 351015288 Ag opposed to the relative 

insensitivity and nonspecificity of the 
plain roentgenogram, perfusion lung scan- 
ning B quite sensitive but only inter- 
mediate in specificity, 515192725 For instance, 
in one series 54 per cent of perfusion lung 


scan abnormalities were associated with 
diseases other than pulmonary embolism 
despite good clinical signs suggesting 


thromboembolism.! In this study, 46 per 
cent of the lung scan abnormalities in pa- 
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Mic. 1. (Dj Anteroposterior pulmonary angiogram with injection into the main pulmonary artery. Phere is an 
olgemic area in the region of the superior segment of the lower lobe which corresponds to the perfusion 
scan defect. No definite evidence of embolism (cut-off vessels or intraluminal clot) is demonstrated, 
CE) Wight posterior oblique angiogram with catheter tip in left pulmonary artery. Intraluminal clot and 
cut-off of the superior segmental artery are clearly shown (arrow). CF) Coned-down view of the embolus 


in the left superior segmental artery, 


tients with clinical evidence of pulmonary 
embolism were due to nonembolic disease 
(Table tn). Despite this nonspecificity, 
when there is evidence of multiple seg- 
mental perfusion detects which change on 
serial scans, the diagnostic probability of 
pulmonary embolism is greatly increased.” 

Although pulmonary angiography is a 
more specific method than perfusion lung 
scanning and chest roentgenography for 
diagnosing pulmonary embolism, it is not 
as sensitive as the perfusion lung scan in 


detecting small. pulmonary emboli 517720 
The primary angiographic diagnostic signs 
of pulmonary embolism are abruptly cut-off 
vessels and intraluminal clot with contrast 
material around it (“railroad tracking”). 
These are quite specific for pulmonary 
embolism, whereas the secondary angio- 
graphic signs of delaved or decreased flow 
to an area are suggestive but not diag- 
nostic." Morbidity is negligible for per- 
fusion lung scanning and chest roentgen- 


ography, while there is both morbidity and 
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Fic. 2. A bg year old white woman was admitted with an incarc vated inguinal hernia. She developed clinical 
signs of pulmonary embolism postoperatively. 
6d) Anterior perfusion lung scan. There is a large perfusie à cefect in the left lower lobe. (B) Antero- 
posterior pulmonary angiogram with injection into the mam pulmonary artery. There is delayed flow amd 
oligemia in the left lower lobe. (The increased density in the peaphery of the right lower lobe area represents 
an old pleural calcification.) (C) Right posterior oblique angiogram with catheter tip in the left main 
pulmonary artery, early injection phase. A large pleural efus on is present, but there is no evidence of an 
embolus, (9) Later phase of the same injection. Still no evi ence of emboli, There is increased contrast 


adjacent to the effusion representing compressed lung parenckyma. 


mortality for pulmonary angiography. In The definitive diagnosis of pulmonary 
general, since the correlation between the | embolsm can best be established by pul- 
studies averages go per cent, perfusion monar» angiography, using the patient’s 
lung scanning and pulmonary angiography — clinical findings, plain roentgenograms and 
should be considered complementary and pulmonary perfusion scan as guides to plan 
not competitive, !® 22.75 the azgiographic study. Technical con- 
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A 75 year old white woman was admitted 


Fic. 3. 
with chest pain. 
) 


(4) Anterior perfusion lung scan. Several per- 
fusion defects are seen in the right lower lobe and 
along the lateral margin of the lung. (4) Right 
lateral perfusion lung scan. There are perfusion 
defects in the right base posteriorly and in the 
region of the superior segment of the right lower 
lobe. 








siderations are Important in any discussion 
of pulmonary angiography. Generally, the 
proximity of the catheter to the pathology 
and the size of the bolus of contrast ma- 
terial administered are directly propor- 
tional to the percentage of correct diag- 
noses. Injections into the superior vena 
cava or right atrium will obscure detail 
in the medial portions of the right lower 
lobe and will also result in dilution of the 
bolus of contrast material. Right ventricu- 
lar injections of opaque contrast material 
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obscure some of the detail in the left lower 
lobe in the anteroposterior projection. 
Right ventricular injections also spread out 
the bolus of contrast material by causing 
premature ventricular contractions which 
lengthen effective ventricular emptying.? 

We strongly recommend oblique posi- 
tioning for the selective angiogram be- 
cause this prevents overlap of vessels. As 
is true in other aspects of radiology, 2 
projections are alwavs better than : in 
evaluating pathologv. In 82 per cent of our 
cases with uncertain central anteropos- 
terior angiograms, we were able to estab- 
lish or rule out the diagnosis of pulmonary 
embolism with oblique-selective studies: 
the diagnosis of pulmonary embolism re- 
mained uncertain after an oblique-selective 
study in 18 per cent largely as a result of 
technical factors such as insufficient con- 
trast material, recoil of the catheter into 
the main pulmonary artery or right ven- 
tricle, or improper roentgenographic tech- 
nique. 

The initial angiogram should be obtained 
in the main pulmonary artery and, if posi- 
tive, there is usually no need to continue the 
study. When the results of the anteropos- 
terior angiogram are uncertain, or negative, 
selective pulmonary ancoan? should be 
performed on the side of the major perfu- 
sion defects as determined from the lung 
scan. Superselective angiograms should be 
considered if routine and oblique studies 
do not exclude pulmonary emboli. All too 
often, one hears a remark that a perfusion 
lung scan prior to pulmonary angiography 
is superfluous because the angiogram is the 
definitive study. We take issue with this 
concept; the perfusion lung scan provides 
both an important base line for the pa- 
tient’s future hospital course and a road 
map for selective angiography. 


SUMMARY 


Selective oblique pulmonary angiogra- 
phy was performed in 34 patients with a 
history suggestive of pulmonary embolism 
following an inconclusive central pulmo- 
nary angiogram in the anteroposterior posi- 
tion. 
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Vic. 3. (C) Central pulmonary arteriogram. There is delay of How and oligemia in the right middle and lower 
lobes, but no definitive signs of embolism are present. (D) Sclecmse injection into the right main pulmonary 
artery in left posterior oblique position. The vessels are well demonstrated and there is ne evidence of 
embolism. CE) Same injection, later phase. No embolism is dem onstrated. 








The site for selective injection corre- The technique is simple and there was no 
sponded to abnormalities on the initial morbidzgv associated with the additional 





angiogram or perfusion lung scan. study. 

In 28 (82 per cent) of the cases a defini- Selec: ve angiography with oblique posi- 
tive diagnosis was established by selective tioning ;s recommended for all cases o! 
catheter technique with oblique positioning. pulmonary embolism in which the centra: 


RoS 


anteroposterior pulmonary angiogram is 
nondiagnostic. 


Robert I. White, Jr., M.D. 
Department of Radiology 
The Johns Hopkins Hospital 
601 North Broadway 
Baltimore, Maryland 21205 
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ALTERNATIVES IN THE DIAGNOSIS OF ABDOMINAL 
AORTIC ANEURYSM: COMBINED USE OF ISOTOPE 
AORTOGRAPHY AND ULTRASONOGRAPHY* 


By JASON C. BIRNHOLZ, M.D. 


BOSTON, MASSACHUSIEEES 


RES JGNIUTION of the varied clinical 
presentations of abdominal aortic an- 
urysm and the need to employ corrective 
surgery prior to rupture or other complica- 
tions pan pressed the need for a sensitive 
Hagnostic test which is adaptable as a 
screening procedure. Early detection is, for 
the most part, dependent upon astute 
physical examination, at times supple- 
mented by plain abdominal roentgeno- 
graphic findings. 

We have recently employed a simple 
combination of isotope angiography and 
abdominal ultrasonography in the evalua- 
tion of suspected abdominal aneurysm. 
This experience indicates that these pro- 
cedures permit reliable identification of the 
aneurysm and assessment of its anatomic 
and physiologic features without subject- 
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sequential frames of the iso- 





iA) Upper row: 





] ] M eU. ; tope angiography of a 4.5 em. diameter aneurysm. 
ing the patient to any significant risk or ies sdiltehsodadl mages i loneitad nai akd 
discomfort. transverse positions; the aorta is indicated by 
LU arrows. In the longitudinal view, cephalad is at 

MTZEHOD the left; in the transverse view, the patient's rigat 

ISOTOPE ANGIOGRAPHY ts on the viewer's left. Intraluminal echoes fram 


thrombus material are seen anterolaterally in the 
transverse view, (B) A selected frame of the retro- 
grade aortography of the same patient. Note the 
correlation in the appearance of the aneurysm in 
comparison with the isotope angiogram. 





Phe patient is studied in the supine posi- 


tion daring uninterrupted quiet breathing 
A Phe-Gamma HI camera (Nuclear Chi- 
cago) :s positioned in the midline and cen- 
tered approximately 4 cm. cephalad to the 
umbilicus or at the level of the pulsatile 
mass i! one Is palpable. The radiopharma- 





: ee ela frames of the isotope i à 
angiog cane y of an elderly gentleman witha cem. ceutical emploved is Tc" pertechnetare 
diameter fusiform aortic aneurysm, Renal activity obtained from a standard molybdenum 


(arrows) appears promptly and symmetrically. generator without attempt to achieve hich 

Lower row: ultrasound Cross section of the aneu- = GE NC "m : ^p : "e 
rss specific activitv preparations, The isotope 

rvsm below the level of the renal arteries. Fhe — 7t, 

margins are sharply defined indicating calcifica- infecti: on is preceded V oral pret edication 


tion. with (250 mg.) potassium perchlorate to 








* From the Departments of Radiology, Harvard Medical School and Massachusetts General Hospital, Boston, Massachusetts. 
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1) Longitudinal ultrasound image including a portion of a 3.8 


cm. fusiform aneurysm. Thrombus 


tT) is delineated by an interface echo. Echoes from the posterior surface of the aorta were strong, indicating 


calcification. 


‘The bladder (B) is seen to the right. 


(B) The aortic aneurysm opened from the posterior 


aspect demonstrating the anteriorly situated thrombus. Gross calcification is present in the posterior wall. 


block thyroid uptake. The usual tracer dose 
is between 12 and 16 me administered as a 
bolus through an antecubital vein, tollowed 
immediately 
3o ml. isotonic saline through the same im- 
travenous apparatus. A series of 8 Polaroid 
scintiphotographs are taken manually at 
approximately 2 second intervals after the 
tracer is seen to enter the upper abdominal 
aorta on the monitor oscilloscope. The pas- 
sage of tracer through the aorta is also re- 
corded continuously on video tape. 








ABDOMINAL ULTRASONOGRAPHY 


Ultrasonic imaging is performed with a 
Raytheon Model SSD- 30 unit operated at 
2,25 Mhz as a contact scanner. Mineral oil 
was the acoustic coupling agent. À 15 mm. 
diameter barium titanate crystal was the 
transducer employed exclusively in this in- 
vestigation, Patients are placed in a supine 
position, and the transducer probe is manu- 
ally guided along a preselected path across 
the abdomen. The transducer rests weight- 
lessly upon the abdomen and does not in- 
crease intra-abdominal pressure. When 
ultrasound imaging follows isotope angiog- 
raphy, probe placement is facilitated by 
prior isotopic localization. of the aorta. 
Scanning time for individual images is on 


bv a rapid wash injection of 


the order of several seconds, during which 
the patients continue quiet respirations, 
The images are displayed on a variable per- 
sistence oscilloscope and photographed. 
When aortic imaging is suboptimal because 
of excessive intestinal gas or residual barium 
from a recent contrast examination of the 
bowel, the patient is restudied on the fol- 
lowing day. No specific patient preparation 
is necessary for this procedure. 

An aneurysm was diagnosed when ultra- 
sonic measurement of the maximal aortic 
diameter was greater than 30 mm.? 


RES 





TS 

Both procedures were simple to perform 
and required a minimum of patient time 
within the Radiology Department, ap- 
proximately § minutes in the scintigraphic 
suite and generally less than 15 minutes for 
ultrasound imaging. Both procedures caused 
only minimal patient discomfort. The esti- 
mated total body dose from the isotope 
angiogram is less than 200 mr, with a max- 
imum critical organ dose, in this instance, 
the colon, of less than z r. Ultrasound 1mag- 
ing exposes the patient to no tonizing radia- 
tions, 

This report is based upon our experience 
with 22 operated patients with abdominal 
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aortic aneurysm in whom pathologic cor- 
relation was possible. These were pre- 
dominantly of an atherosclerotic etiology 
in elderly individuals. All but 2 of these 
aneurysms began distal to the renal arteries; 
however, renal flow was not impeded in 
either of these cases. Several patients were 
referred for examination bene of high- 
grade bacteremia, necessitating exclusion 
of a mycotic aneurysm, whi ane a found in 
lissecting or 
abdominal aneurysms were seen 
brief interval of this 


D patient. No examples of c 
syphilitic 
during the relatively 


Fro. (4) Selected frames of the isotope angiogra- 
d of a gentleman with a large aneurysm com- 
mencing at the level of the renal arteries. Renal 
activity is present, the renal arterial fow is not 
impeded: Distal to the renal arteries, the lume: 
tapers: it is surrounded by thrombus. (8) Trans- 
verse alisaini a images of the aorta immediately 
proximal to the bifurcation, where the aortic di- 
ameter was 6 cm. In the lower image, receiver 
sensitivity has been increased, displaying lower 
intensity reflections and demonstrating a 2 cm. 
diameter true lumen posterior to lamellated 
thrombus. 














Abdominal Aortic Aneurysm 
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c. d) Sequential frames of the isotope angiogra- 

x an 82 year old gentleman with a large ibac 
aneurysm. The final frame is the composite 
first 6 images. The tracer fills the saccular 
'ucysm from the aorta and promptly exits into 
uferior vena cava (arrow). lhe Aar fistula 
was clinically unsuspected. (4) Transverse and 
obligne ultrasound images of the same saccular 
anew: vsm. The walls are smooth, there is virtually 
no thrombus within the sac. The left (cephalad) 
porten of the oblique view intersects the area of 
SS “stulous communication, which was subse- 
querely found to be a narrow channel. 








invessigation. Aneurysm was diagnosed by 
ultrasonic measurement criteria in all of the 
patier ts, Subsequent measurement of each 
resected specimen correlated to within 4 
mm. of predicted aortic wall and luminal 
diameters by ultrasound. 

One patient was shown by isotope angiog- 
raphy to have a clinically unsuspected 


Pis into the inferior vena cava (Fig. 5, 
4 anc B). Sluggish clearance of the tracer 


was sored subjectively in 18 of the 21 
patients with atherosclerotic aneurysms. In 
several of these, there was distinct flaring 
of the distal aorta, a finding which has not 
been seen in other patients examined by 
abdeminal isotope angiography indicated 
for work-up of conditions other than an- 
curvsm. 
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Vic. 6. Gd and B) Selected serial frames of the retrograde aor tography of the same patient 
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asin Figure s, 


demonstrating aortic filling of the iliac ancurvsm with early opacification of the inferior vena cava. A 
small saccular dilatation of the distal aorta, above the level of the large aneurysm, js present and cor- 
responds to a small region of increased tracer activity in the previous isotope angiogram, 


T) Selected frames of an isotope angiography 
large aortic aneurysm. 
The activity-free zone, inferior and to the right of 
the aneurysm, represents thrombus. (2) A selected 
frame of the retrograde aortography. 


Tie. 7. G 
of an elderly woman with a 





Selected isotope angiograms and ab- 
dominal ultrasonograms from the patients 
of this investigation are shown in Figures 1 
through 8. 


DISCUSSION 


Ultrasound imaging is unique in defining 
the anatomic structure of the aorta, and is 
diagnostically superior to roentgenographic 
tec hniques, including aor tography, for mea- 
surement of aneurysm size when thrombus 
reduces the lumen significantly and the wall 
calcification cannot be appreciated. Selec- 
tive demonstrations of aortic wall and 
pd diameters are shown in Figure 4, 
-7 and B. The aorta is routinely imaged in 
abdominal ultrasonography. Freedom from 
demonstrable injurious side effects of diag- 
nostic ultrasound makes this mode of ex- 
amination particularly appealing in serial 
studies of aortic size or in the initial evalua- 
tion of either the geriatric patient with 
atherosclerosis or the younger patient with 
suspected mycotic aneurysm. Moreover, in 
the critically ill patient, ultrasonic imaging 
equipment such as emploved in this in- 
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Fic. 8. £4) Composite isotope angiograms demon- 
strating a large fusiform aneurysm of the distal 
aorta. Renal activity is present, although not well 
seen. The iliac run-off is well demonstrated. (B) Se. 
lected frame of the retrograde aor tography show- 
ing the fusiform aneurysm and iliac vessels. Again, 
note the anatomic correlation with the isotope 
angiogram, 

vestigation can be moved direc thy to the 

bedside. 

The spatial resolution of gamma camera 
scintiscanning is limited; howev er, tem- 
poral resolution is sufficiently adequate to 
provide reliable dynamic information con- 
cerning flow in the aorta and in the iliac 
run-off, Inasmuch as the tracer is thor- 
oughly mixed with blood prior to entry into 
the aorta, the passage of the isotope does 
not alter the prevailing dynamic physio- 
logic state of aortic fow. Renal blood flow 
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can be gauged by comparison of the time 
course of renal parenchymal] tracer appear- 
ance oa the two sides. A large clot is appre- 
ciated in the isotope angiogram as an ae 
tivitv-free rim surrounding the lumen (Fig 
7, 1 amd B) 
SUMMARY 

The individual uses of isotope angiog- 
raphy and abdominal ultrasonography have 
been the subjects of previous reports.) 

These procedures are complementary 
and, when used together as a diagnostic 
battery, provide reliable informatien as to 
the presence and nature of an aneurysm, 
Both procedures are performed as ambula- 
torv examinations, Use of these procedures 
will obviate aortography in patients with- 
out aneurysms and will provide objective 
guidelmes for a rational selection of aortog- 
raphy in specific cases 
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EFFECT OF REACTIVE HYPEREMIA ON THE DISTRI- 
BUTION OF RADIOACTIVE MICROSPHERES IN 
PATIENTS WITH PERIPHERAL 
VASCULAR DISEASE* 

By MICHAEL E. SIEGEL, M.D., FRANK A. GIARGIANA, Jra M.D. 

BUCK A. RHODES, Pr.D., ROBERT I. WHITE, Je, M.D., and 
HENRY N. WAGNER, Jr, M.D. 


BALTIMORE, MARYLAND 


N the assessment of peripheral vascular 

disease angiography contributes signifi- 
cantly in providing detailed anatomic in- 
formation of the larger vessels. In addition, 
we have recently described a means of 
evaluating the perfusion of the microcircu- 
lation by scintillation scanning after an 
intraarterial injection of Tc??» labeled al- 
bumin microspheres. Although these so- 
phisticated diagnostic procedures enable us 
to evaluate, in a static state, the anatomic 
integrity of the large vessels and the rela- 
tive distribution of the perfusion of the 
microcirculation, the dynamic aspects of 
the peripheral perfusion are largely ignored. 

It is well known that some of the subjec- 
tive findings of peripheral vascular disease, 
i.e., claudication, are often not realized un- 
less the circulation is stressed. It is also 
known that the peripheral perfusion changes, 
at times radically, when stressed with vari- 
ous physical and chemical stimuli^^ 517 
In this regard, Hishida!'" has impled that 
the evaluation of the vasculature under 
maximal dilatation is indicative of the ex- 
tremities’ reaction to exercise and, there- 
fore, we believe a clinically useful state in 
which to evaluate the peripheral perfusion. 
The stress chosen should induce maximal 
vasodilatation, and the literature reveals 
numerous chemical and physical means 
which have been used to accomplish this.” 
As early as 1937, Sgalitzer? attempted to 
induce vasodilatation in association with 
angiography using intraarterial papaverine 
with little success. However, in 1938 both 
he and Katschow reported on the usefulness 


of reactive hyperemia as a means of induc- 
ing useful vasodilatation in conjunction 
with angiography. Since then similar 
studies have reconfirmed this finding as 
well as demonstrated the advantages of re- 
active hyperemia as a means of producing 
vasodilatation over competitive agents 
such as tolazoline, direct paralyzing agents 
such as papaverine or ganglionic blocking 
agents such as hexamethonium.'? 

Investigations of the phenomenon of re- 
active hyperemia following arterial occlu- 
sion are found in the writings of Cohnheim 
and Lister as early as 1872." It was origi- 
nally thought that the reaction was the 
result of vasomotor paralysis produced by 
the constricting pressure on the nerves, but 
Bier refuted this and demonstrated in 
1897? that the reaction occurs equally well 
even when every connection between limb 
and body has been severed with the excep- 
tion of the artery itself. Numerous inves- 
tigators’*'® have attempted to elucidate 
the etiology of the reaction, incriminating 
such factors as tissue anoxia, carbon dioxide 
or lactic acid accumulation, release of vaso- 
active polypeptides such as bradykinin and 
mechanical factors such as the reduction in 
venous pressure. All appear to play a role, 
but the precise mechanism remains un- 
known. It is known, however, that after an 
arterial occlusion is released, reactive hyper- 
emia occurs with its intensity and duration 
being related to the duration of the occlu- 
sion, 

Utilizing these observations we have de- 
vised a technique to visualize the peripheral 


* From the Johns Hopkins Medical Institutions, Baltimore, Maryland. 
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perfusion patterns in man, both at rest and 
under the stress of the vasodilatation of re- 
active hyperemia, enabling us to assess the 
dynamic and adaptive changes of the pe- 
ripheral vascular perfusion to stress. 


METHOD 


'The studies done at rest were performed, 
as previously reported,'® with an injection 
of Tc* labeled albumin microspheres 
either intraaortically via a translumbar ap- 
proach with the catheter tip just below the 
level of the renals or via a direct femoral 
artery injection. When done in conjunction 
with arteriography, the injection was made 
approximately 1 5 minutes after completion 
of that procedure. 

The legs are then inserted into nylon re- 
inforced full leg inflatable stockings en- 
compassing the entire extremity. The stock- 
ings are connected via rubber tubing and 







Compressed air 


Manometer 


Radioactive Microspheres in Peripheral Vascular Disease 
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"Y" connectors to themselves, a manom- 
eter and a cylinder of compressed air (Fig. 
1). They are inflated slowly until the pres- 
sure within is approximately 5o mm. Hg 
above the patient’s systolic blood pressure. 
The timing is begun at this point and the 
pressure maintained for 5 minutes at which 
time it is released suddenly. Thirty seconds 
after che release of the pressure, which 
should correspond to the peak vasodilata- 








bumin microspheres’ are injected. 

The patient is then moved to the scanner 
where the lower extremities are scanned an- 
terioriv and posteriorly with an Ohio Nu- 
clear dual $ inch scanner using 1:5 mini- 
ficaticn. The extremities are first scanned 
anteriorly with Tc" and In!" windows 
then the procedure is repeated for the pos- 
terior views. In addition, the data are ac- 
cumulated and stored on paper tape lor 
future computer manipulation. 






- 


f 


Vic. 1. The stockings are connected to themselves, a marometer and a cylinder of compressed air, 
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RESULTS AND DISCUSSION 


In comparing the patients’ peripheral 
perfusion patterns at rest and with reactive 
hyperemia, some interesting initial obser- 
vations are noted. 

Some of these are demonstrated in the 
cases to follow. 

As a baseline, Figure 2 is a peripheral per- 
fusion scan in a patient with no known pe- 
ripheral vascular disease. Note that the ac- 
tivity appears to be distributed in propor- 





Vic, 2. Normal microcirculation perfusion scan. of 
the legs showing distribution of radioactivity pro- 
portional to the muscle masses. 
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Vic. 3. Case 1. LA) At rest. (B) Reactive hyperemia. 
Perfusion study where asymmetric perfusion ab- 
normalities are obvious only when the peripheral 
circulation is stressed with reactive hyperemia. 


tion to the muscle masses. There is sparsity 
of activity in the region of the knees and 
ankles, 


REPORT OF CASES 


Case i. (Fig. 3, Zand B.) A ss vear old non- 
diabetic white male with a history of bilateral 
intermittent claudication worse on the right 
side. The patient had no rest pain, and no pulses 
below the femorals were palpable. The arterio- 
gram revealed right common iliac and bilateral 
profunda stenoses and bilateral | superficial 
femoral occlusions. Trifurcation. vessels were 
seen on both sides. The rest scan revealed 
almost symmetric perfusion with good muscle 
delineation, although slight relative hypoper- 
fusion of the right thigh in comparison to the 
left is seen. However, the hyperemic scan showed 
marked asymmetry of the perfusion patterns 
with much better relative muscle perfusion on 
the left than the right. These observations 
imply that the perfusion cf the left leg, although 
abnormal, is better able to respond to the stress 
than the right and that when under stress the 





Vou. 118, No. 4 








Fic. 4. Case n. 67) At rest. (B) Reactive hyperemia. 

Perfusion study revealing marked changes in the 
relative muscular perfusion to the calves demon- 
strating excellent clinical correlation with reactive 
hyperemia, 


right thigh and particularly the right calf are 
relatively hypoperfused, in comparison to the 
lett. [t should be noted that there was a 
marked decrease in relative toe perfusion in the 
reactive hyperemia scan as compared to that 
at rest. This is frequently seen and believed to 
be indicative of the reactive hyperemic response 
causing a selective increase in relative perfusion 
to muscle, when possible, at the expense of 
nonmuscular structutes. 


Case i. (Fig. 4, -Z and B.) A 73 year old non- 
diabetic male with a history of pain, weakness 
and numbness in the right calf. No palpable 
pulses were noted below the femorals. The 
arteriogram revealed occlusion o£ both super- 
ficial femorals, reconstitution at the popliteal 
level and good run off. The rest scan revealed 
fairly good muscle delineation, although asym- 
metric in that the left calf was relatively hypo- 
perfused in comparison to the right. However, 
the hyperemia scan showed just the opposite 
again with asymmetry in the perfusion to the 
calves—but now with the right calf being rela- 
tively hypoperfused in comparison to the left. 
Again, the hyperemia scan appears to cor- 
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respone particularly well with the patient's 
symptamatology. 


Case in. (Fig. 5, Æ and B.) A sg year old 
diabetis white male who complained of bilateral 
calf claudication only while climbing stairs. In 
additios he has been impotent for the past ¢ 
years, *emoral, popliteal, dorsalis pedis and 
posterer tibial pulses were all palpable. The 
arteriogram was essentially normal. The rest 
scan recealed relatively poor delineation of the 
muscuzture with relatively increased activity 
in the sonmuscular portion of the extremities, 
Lea knzes and ankles. This pattern is often seen 
in patents with generalized small vessel dis- 
ease. Fhe hyperemia scan revealed a similar 
patteri and when the 2 scans were compared 

















5. Case rir. C7) At rest. CB) Reactive hyperemia. 
Persesion study demonstrating perfusion propor- 
iom | to skin surface rather than muscle mass 
at rest and with reactive hyperemia. 








o 
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Fic. 6. Case 1v. (4) At rest. (B) Reactive hyperemia. 
Perfusion study demonstrating perfusion essen- 
tially proportional to muscle mass both at rest 
and with reactive hyperemia. 


there appeared to be no increase in relative mus- 
cle perfusion with reactive hyperemia. We be- 
lieve that this represents a case of gencralized 
small vessel disease in which there is very little 
reserve to increase the relative perfusior to the 
muscle with the stress of reactive hyperemia. 


Case rv. (Fig. 6, Æ and B.) A 63 year old 
nondiabetic white male with a 2 year Aistory 
of bilateral calf claudication after wa king 3 
blocks. Only a barely palpable femoral pulse 
was noted on the right side. The left side re- 
vealed strongly palpable femoral, dorsals pedis 
and posterior tibial pulses. The arteriogram 
demonstrated moderate aortic and bdlateral 
common iliac stenosis, and a severely stenotic 
origin of the left superficial femoral. Two tri- 
furcation vessels were seen on the right and 1 
was seen on the left. In this case the per pheral 
perfusion study appears to indicate that at 
rest and under stress the perfusion patterns 
appear almost normal despite the arteriographic 
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and physical findings. This may represent an 
estimation of the effectiveness of the collateral 
circulation present to perfuse the muscular 
capillary beds, and may indicate the type of 
patient who can be treated conservatively es- 
pecially if not an ideal surgical candidate. 


CONCLUSION 


This investigation has demonstrated a 
new means of studying the peripheral vas- 
cular perfusion, not only at rest, as has been 
previously described, but under the stress 
of maximal vasodilatation as a reactive 
hyperemic response. From these studies the 
dynamics of the vasculature, when stressed, 
can be appreciated. Using a comparison of 
the rest and reactive hyperemia scans, we 
have been able to demonstrate a correlation 
between the subjective finding of claudica- 
tion with exercise and the peripheral perfu- 
sion changes which occur when the vascula- 
ture is stressed. As was seen in Cases 1 and 
u the asymmetric perfusion abnormalities 
were obvious only when the peripheral cir- 
culation was stressed. The ability to alter 
the perfusion patterns when stressed does 
not appear to be universal and may be re- 
lated to the status of the perfusion at rest 
as well as the type and extent of the vascu- 
lar pathology present. Examples of this 
were seen in Cases t11 and 1v. 


SUMMARY 


Using intraarterial injections of 'Tc?9» 
and In!» labeled albumin microspheres we 
are able to generate, emploving a rectilinear 
scanner, comparative peripheral perfusion 
scans at rest and with the vasculature under 
stress. 

We have chosen what appears to be the 
most reliable means of producing signifi- 
cant vasodilatation, that being reactive 
hyperemia, as the stress. The perfusion 
scans obtained, when compared, demon. 
strate the dynamic changes which occur in 
peripheral perfusion when stressed. AL 
though, at this time, our clinical experience 
is limited, we are encouraged by our initial 
findings and believe that the procedure 
may prove to be both diagnostically and 
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prognostically significant in the evaluation 


of 


peripheral vascular disease. 


Michael E. Siegel, M.D. 
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SPHERES AFTER INTRA-ARTERIAL INJECTION 


IN THE LEGS OF 


PATIENTS WITH 


PERIPHERAL VASCULAR DISEASE* 


By BUCK A. RHODES, Pa.D., 


FRANK A. GIARGIANA, i MLD. 


N the assessment of ischemic disease of 

the extremities it is readily accepted 
that the history and physical examination 
provide valuable clues as to the location 
and extent of intravascular pathology. An- 
giographic techniques are tremendously 
important in providing the detailed ana- 
tomic information which is required when 
reconstructive vascular surgery 1s antici- 
pated. Although large vessel disease is 
documented angiographi ically, the extent 
to which this restricts perfusion to regional 
capillary beds is not directly evaluated. 
Perfusion at the level of the microvircula- 
tion can, however, be visualized by scintil- 
lation scanning after an intra-arterial in- 
jection of radioactive microspheres. With 
the growing importance of vascular sur- 
gery, more critical evaluation of pertusion 
of the microcirculation should prove valu- 
able in patient selection. Furthermore, the 
healing of lesions in ischemic extremities 1s 
probably influenced by the level of local 
perfusion. Hence, a measure of this per- 
fusion could prove beneficial in patient 
management. 

The radioactive particle distribution 
method for scanning relative regional dis- 
tribution of blood flow was introduced 
clinically in 19635 and is now used widely 
for pulmonary perfusion studies. Cu rrently 
this technique is being extended to the 
study of other segments of the circulation.? 
Although the method was used tor leg 
scanning as early as 1964, reports of the use 
of the method have been limited.^^^ We 
have improved the technique by combining 
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it with routine angiographic studies and by 
using Te" labeled human serum albumin 
microspheres as the radioactive tracer. 

The purpose of this report is to describe 
techniques for obtaining scintillation scans 
of the extremities particularly the legs 
and to report a series of tvpical cases which 
demonstrate the varicus tvpes of relative 
regional perfusion patterns, 


MATERIAL AND METHOD 


More than too patients with ischemic 
disease of the legs, chronic ulcers or bone 
disease of the extremities have Pk scanned. 
Five to to millicuries of Tc??* labeled al- 
bumin microspheres, 15-30 microns in 
diameter, were injected intra-arterially. 
Via a translumbar aortic catheterization, 
the catheter tip was placed just below the 
renal arteries. Test doses of contrast media 
injected under fluoroscopy were used to 
demonstrate proper location of the catheter 
tips and adequate mixing with the flowing 
blood. Some patients were injected into one 
or both femoral arteries via retrograde 
femoral catheters. Whenever possible the 
injections were made Just prior to angiog- 
raphy. When the injections were made with- 
out concurrent angiographv, No. 19 gauge 
teflon sheath catheter needles were placed 
into the femoral arteries and used for the 
injections. 

One-half to 2 hours after the injection of 
the microspheres, the patients’ legs were 
scanned anteriorly and posteriorly with an 
Ohio-Nuclear dual 5 inch scanner using 1 
minification, With dk technique both legs 


* From the Johns Hopkins Medical Institutions, Baltimore, Maryland. 
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can be imaged on a single 14X17 inch film. 
The delay between injection and scanning 
is required to complete the angiographic 
studies, remove the catheters and move the 
patients to the scanner. 

RESULTS 

In reviewing the peripheral perfusion 
scans, § distinct distribution patterns be- 
came apparent, 

The first pattern (Fig. 1) shows a dis- 
tribution of the radioactivity proportional 
to the muscle masses of the thigh and calf. 
This is a peripheral perfusion scan of a 25 
vear old nondiabetic female, whose chief 
complaint was pain in her left calf only at 
night. There was no history of claudication. 
The femoral, popliteal, dorsalis pedis and 
posterior tibial pulses bilaterally were ex- 
cellent and her arteriogram was normal. 
The activity appears greater over the thigh 
than the calf because of its greater muscle 
mass and inherently greater blood flow. An 
additional finding is the relatively dimin- 
ished amount of radioactivity in the re- 
gions of the knees and ankles with its pau- 
city of muscle and lesser blood flow require- 
ments. Significant activity, peripheral to 
the muscle masses, is not noticed. This pat- 
tern is seen in patients who by clinical 
evaluation and arteriography are free of 
peripheral vascular disease. 

The second pattern (Fig. 2), shows 
marked asymmetry in the distribution of 
the radioactivity between the legs and a 
relative decrease in perfusion to one or more 
of the muscle masses. This pattern has been 
noted in patients with focal large vessel 
disease, This scan is of a 62 vear old non- 
diabetic male with a history of intermittent 
claudication in the right calf. Clinically, 
the patient had no palpable pulses on the 
right side and only barely palpable femoral, 
popliteal, dorsalis pedis and posterior tibia 
pulses on the left. The arteriogram (Fig. 3) 
demonstrated bilateral iliac stenosis more 
severe on the right. Arteriographically 
there was good run-off as well as visualiza- 
tion of the popliteal trifurcation. Marked 
asymmetry of the distribution of the radio- 


Distribution of Radioactive Microspheres 








n 1. Normal microcirculation perfusion scan of the 
showing distribution of radioactivity propor- 
| to the muscle masses. 





activity is seen, yet the decreased activity 
in the region of the knee as compared to the 
thigh :bove and the calf below indicated no 
relative apparent increase in nonmuscular 
perfusion. Figure 4 is a second example of 
this perfusion pattern. This is a peripheral 
perfusion scan of a 45 vear old nondiabetic 
male with bilateral intermittent claudica- 
tion more severe on the right. No palpable 
pulses were noted in either extremity. In 


oo 
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bic. 2. Scan of a patient with iliac stenosis bilaterally 
and history of intermittent claudicatien in the 
right calf. 


this case the arteriogram (Fig. :) again 
revealed bilateral asymmetric iliac disease 
more severe on the right. However, in spite 
of the appearance of excellent coll: ireraliza- 
tion, reconstruction and good run- -of and 
visualization of the trifurcation of the poph- 
teal, the perfusion scan demonstrated ex- 
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tremely poor perfusion to the calves, espe- 

cially on the right. In this case, de scan 
ad ites particularly well with the pa- 
tients’ symptomatology. 

The third pattern (Fig. 6), $ shows dif- 
fusely diminished muscular activity. This is 
associated with a diffuse activity in the 
nonmuscular tissues. This is a peripheral 
perfusion scan of a 53 year old diabetic 
female who presented with gangrenous 
changes of the toes of the right foot. Clini- 
cally no pulses were palpable below the 
femorals. The arteriogram demonstrated 
mild to moderate diffuse atherosclerotic 
changes with no severely stenotic or ob- 
structive lesions. The relative increase in 
nonmuscular perfusion as st iggested by the 
increased activity in the regions of the 
knees and ankles is apparent. This pattern 
has been noted in patients with small vessel 
disease of the extremities. 

The fourth pattern noted was that of a 
localized area of increased radioactivity as 
shown in Figure 7. This patient, in addition 
to his bilateral peripheral vascular disease, 




















Fic. 3. Arteriogram of patient whose scan is seen in 
Vigure 2 showing bilateral iliac stenosis. 
g g 
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had an ulcer on the left heel. The increased 
activity in the region of the ulcer is easily 
seen. The presence or absence of this pat- 
tern, particularly in the patient with gan- 
grenous changes or ulcer formation, has 
been shown to be prognostically impor- 
tant.’ 

The fifth pattern noted was increased ac- 
tivity in the region of the osseous struc- 
tures of the leg as seen in Figure 8, Z and B. 
This patient had diffuse involvement of the 





Fia. 4. Scan of a patient with iliac stenosis bilaterally 
and history of bilateral intermittent claudication 
more severe on the right. 


Distribution of Radioactive Microspheres 











Xrteriogram of patient whose scan is seen in 
Vigure 4. Mthough this angiogram indicates excel- 
lent collateralization around the common iliac ob- 
struction, the scan reveals that perfusion to the 
right is diminished compared to the left. 


Fic. g 


right femur with Paget’s disease. The 
marked increased activity in the femur sug- 
gests the presence of increased perfusion to 
this region. This pattern has also been 
noted in a patient with fibrous dysplasia 
of the bone. 


DISCUSSION 

Although our experience in normal pa- 
tients is limited, our observations are in 
agreement with the initial findings of 
Izquierdo e£ al? that the normal resting 
perfusion pattern of the extremities is pro- 
portional to muscle masses. This pattern is 
also seen in K9Cl scans of normal man, 
where the distribution of the radioactivity, 
at least initially, is also proportional to the 
distribution of the blood flow.* The normal 
pattern is sometimes seen in patients with 
artericgraphically demonstrated disease. 
We assume that the disease is not physio- 








lic. 6. Scan of a diabetic female with severe periph- 
eral vascular disease including gangreno.is changes 
of the toes of the right foot. 


logically significant in altering muscle per- 
fusion at rest in these subjects. 

Areas of decreased radioactivity have 
been observed in occlusive large vessel dis- 
ease when severe enough to alte- resting 
blood flow. If one leg is more severely dis- 
eased, that leg may receive propo-tionally 
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less of the total radioactivity. A diffuse and 
often nearly homogeneous distribution of 
the radioactivity has been seen in patients 
with generalized small vessel disease and in 
patients with sympathectomies. This former 
situation can be associated with a relatively 
normal arteriogram and palpable pulses in 
the extremities. When the resting flow is 
severely inadequate, the radioactivity is no 
longer proportional to the muscle masses. 





Fic. 7. Scan of a patient with bilateral occlusive dis- 
ease. The ulcer on the left heel is shown to be rela- 
tively well perfused, and eventually healed with 
conservative management, 
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Hic. 8. 64) Scan and (B) roentgenogram of a patient with Paget’s disease of the left femur showing increased 
blood flow to the diseased bene. 


Rather, the distribution appears to be that 
expected if the radioactivity were localized 
primarily in the skin. This is verified by the 
observation of increased radioactivity at 
the edge of the scan image where skin thick- 
ness is amplified by being perpendicular to 
the detector. 

Areas of increased radioactivity have 
been noted in tissues where increased blood 
flow would be anticipated. This has been 
previously described in Paget’s disease of 
bone.? Also, areas of skin with dermatitis or 
healing lesions have been observed on the 
scans. 

SUMMARY 

Relative regional perfusion of the micro- 
circulation. of the extremities is demon. 
strated by scanning after an intra-arterial 
injection of Tc? labeled human serum 
albumin microspheres. The injections were 
most conveniently made just prior to 
peripheral angiography. Perfusion patterns 
ranged from those proportional to muscle 
masses to those proportional to skin sur- 


face. The former was seen in normals, while 
the latter was seen in patients with gen- 
eralized vascular disease, Regions of in. 
creased radioactivity were observed in pa- 
tients with focal disease such as Paget's dis- 
ease of bone or dermatitis. 

Three basic scan patterns are described 
in which the radioactivity is distributed: 
(1) proportional to muscle masses; (2) 
asymmetrically with relative decreases in 
one or more muscle masses; (3) diffusely 
diminished in the muscles or proportional 
to skin surface. Two supplemental patterns 
include regions of localized increased radio- 
activity to (4) hyperemia of soft tissue 
lesions and (5) diseased osseous structures. 
B. A. Rhodes, Ph.D. 

Department of Radiological Science 

The Johns Hopkins Medical Institutions 
615 North Wolfe Street 

Baltimore, Maryland 21205 
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RATE OF ACCUMULATION OF TECHNETIUM 99m 
BY THE THYROID* 


By P. D. ESSER, H. L. ATKINS and J. S. ROBERTSON 


UPTON, LONG ISLAND, NEW YORK 


T present Tc??» pertechnetate and I! 
are widely used in the evaluation of 
thyroid function and anatomy. An impor- 
tant physiologic difference between per- 
technetate and iodine is that TcO,- does 
not enter the organification process which 
eventually leads to the formation of thy- 
roxine and other biologically useful com- 
pounds. Thus, the trapping function and 
anatomy of the thvroid gland can be stud- 
ied using radiopertechnetate even though 
binding agents such as methimazole or 
propylthiouracil have been administered.! 
In general, it has been shown that hyper- 
thyroidism can be diagnosed using a Te!” 
study with an accuracy comparable to 24 
hour uptake? using I'?!, 

A procedure for scintigraphy and deter- 
mination of uptake in the thyroid after ad- 
ministration of pertechnetate has been pre- 
viously described in detail In brief, the 
subject is placed supine 1g cm. below the 
pin-hole collimator of an Anger camera. 
Usually a pillow is positioned under the 
shoulders to optimize extension of the neck 
and to avoid superpositioning of the thy- 
roid and salivary glands. For an adult, 3 to 
4 mc of Tc*??"O,7 are injected into an ante- 
cubital vein, while simultaneously data 
accumulation is begun with the camera- 
computer system. Scintiphoto information 
is acquired during 30 one minute consecu- 
tive time intervals. Thus, from the study, 
30 images of the thyroid region (the supe- 
rior extent usually includes the base of the 
tongue and the superior mediastinum lies 
inferiorly) are stored in digital form by the 
computer. An additional image contains the 
scintilations from a thyroid phantom 
standard. The pertechnetate uptake curve 
is plotted as a function of time versus total 
counts in the thyroid, which are calculated 


from each of the 3o thyroid images. The 
last step in the study is computing the per 
cent uptake from the ratio of the maximum 
of the uptake curve and the standard with 
the correction for background and decay. 
Thus, the principal information obtained 
from the 30 minute dynamic study is the 
per cent uptake of pertechnetate. The ques- 
tion can be ased, “Is there additional useful 
clinical information that can be obtained 
from the uptake curves?” 

This paper reports an attempt to answer 
this question by a study of the rate of ac- 
cumulation of Te in the thyroid. 

TECHNIQUE 

This report is based on the diagnostic 
test performed on 56 patients who were 
reterred to the Nuclear Medicine Service of 
Brookhaven National Laboratory by local 
physicians for thyroid function studies. 
Routinely, each person had the following: 
T; resm uptake; T4; I?! uptake; To% up- 
take; and scintiscan. Other tests were per- 
formed as necessary. The final diagnosis 
was based on a review of all the data from 
each procedure. Of the total of £6 patients, 
44 were euthyroid, § were hyperthyroid, 4 
were hypothyroid, and 3 were thought to 
have Hashimoto's disease. In addition, 8 
patients had cold nodules, 2 had hot nod- 
ules, and 9 were classified as having non- 
toxic Eodular goiters. 

Scintiscan images were acquired for each 
patient using a system consisting of an 
Anger camera, a 4 K computer system, and 
a magnetic tape drive.* Two 64X64 data 
arrays, or "frames," were used for image 
storage; one frame would be acquiring data, 
while che other was transferring the previ- 





* Nuckar-Chicago Corp. HP Pho-Gamma and Nuclear Data 
Corp. : lomputer System. 





* From the Medical Department, Brookhaven National Laboratory, Uptor, Long Island, New York. 
This work was supported by the U. S. Atomic Energy Commission. 
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ous Image onto magnetic tape. Upon com- 
pletion of the study the computer would 
totalize the number of scintillations in spe- 
cific regions in each of the acquired images. 
For the thyroid study, 2 areas were used: 
Region 1 was the thyroid gland (this region 
was selected by using elements in the data 
array with counts above a minimam in- 
tensity cut-off selected by the computer 
operator); Region 2, the background, was a 
rectangular area inferior to the tayroid. 
The lateral extent of the background rec- 
tangle was equal to the width of the ta vroid. 
The totalized counts from each regicn were 
normalized to give counts per point based 
on the total number of picture elements in 
each region. 

To determine if the region immediately 
below the thvroid accurately represented 
the background surrounding the thyroid 
gland, a patient with a partial thyroidec- 
tomy was included in the study. The back- 
ground measurements taken in the area of 
the removed lobe were in excellent agree- 
ment with the background normally taken 
beneath the thyroid. 

The uptake and background curves ob- 
tained from the thyroid studies weve in a 
form suitable for analysis on a large com- 
puter. From the standard analvsis programs 
available for use on the Brookhaven CDC 
6600 computer system, it was convenient 
first to correct the data for decay ard then 
use the SAAM program®~a least squares 
data fitting program. Since a phys»logic- 
ally reasonable compartmental model for 
pertechnetate uptake would probabh have 
solutions which can be expressed as the 


sum of exponentials!” 


1-9 Ce, 


where /- concentration of isotope in the 
thyroid, C; = infinite time constant, €, = co- 
efficient of exponential, A,;=expo ential 
constant; and / — time. 

Such a solution could represent, for ex- 
ample, a 2 compartment model of blood and 
thyroid tissue." 
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RESULTS 


For convenience, the uptake curves were 
divided into 3 general classes based on 
shape: (1) curves which were monotonically 
increasing; (2) curves which reached a 
plateau; (3) curves where the maximum 
uptake was followed by a decrease in in- 
tensity. For euthyroid patients, 6 were 
classed as Type 1, 7 as Type im, and the re- 
maining 31 as Type ir. While there were 
only € hyperthyroid patients, their uptake 
curve shapes varied considerably. Data 
obtained from hypothyroid patients were 
difficult to analvze because of the low count 
density. Thus, none of the general classi- 
fications could be correlated to the patient's 
diagnosis. Figure 1 shows a curve of each 
type from euthyroid patients after back- 
ground subtraction, 

To test if the uptake curves might con- 
tain exponential components which could 
be correlated to the clinical condition of the 
patient, the exponential expression de- 
scribed above was fitted to the data. 

Most Type 1 and i1 curves could reason- 
ably well be described by this expression 
and Type mi curves cculd be fitted up to 
their maximum. Table : gives the values of 
the variables obtained in fitting the curves 
shown in Figure i. Unfortunately, however, 
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Vic. 1. Examples of 5 types of uptake curves of Tc? 
pertechnetate in the thyroid following intravenous 
injection. 


Vou. 118, No. 4 Rate of Accumulation of Tc? by Thyroid 


Tase | 


FITTED VARIABLE FOR CURVES Ix FIGURE I 





C, 






Curve Type 


^ 


.2; ko.11* X10? 4140.83 XIF 


I 





5 =s 
H §.5040.04 X10? —8.39t0.81X10 ) 
5.5 4 79 E 
IH 1 B2b1. 84g 10 8.29 k 1.60X 107 


SS3dkO.01XIC* 


* Standard deviation. 


no correlation was found between the ex- 
ponential constant, the only independent 
variable, and the patients' clinical condi- 
tion. Additional curve fitting was at- 
tempted using 2 exponential terms. The re- 
sults were generally unsatisfactory; poor 
statistics and the lack of data beyond 30 
minutes usually prevented unique fits of 
more than one exponential from being ob- 
tained. 

Another facet of the uptake curve data 1s 
the time to reach the maximum or the 
plateau region. Figure 2 shows a plot of the 
time distribution of the maximum uptakes. 
It should be noted that there is a large vari- 
ation in times from 6 minutes to over 30 
minutes. In fact, for 6 curves, the maximum 
had not been reached in the 30 minute 
data taking period. The average time to 
reach maximum uptake for curves where a 
maximum was observed was 17.8 minutes. 
It is a common practice in some clinics to 
measure the technetium uptake at 20 min- 
utes. This studv confirms that this is a 
reasonable procedure since values taken at 
20 minutes were, on the average, within 94.5 
per cent of the true maximum. The high 
accuracy of the 20 minute uptakes results, 
in part, from curves with early maximum 
usually being followed by a slow decrease in 
concentration. 

DISCUSSION 

Several methods have been utilized to 
obtain data concerning the rate of uptake 
of technetium by the thyroid. These have 
included a ratemeter tracing from a single 
probe placed over the neck, a multichannel 
analyzer? and computer systems.** How- 


ever, from these studies, very little data 
have become available to evaluate the 
meaning of early uptake rates. 

Atkias and Richards? concluded that the 
tracings obtained with a single probe were 
not useful in themselves, but did indicate 
the time at which the uptake determination 
would be optimal. One defect in this system 
was the inability to discriminate against 
backgreund counts. Continuous recording 
with a gamma camera—16c0 channel ana- 
lyzer combination from injection to 20 min- 
utes postinjection—was used by Paloyan 
et al? for determination of the thyroidal 
uptake. Although data were accumulated 
at 1 minute intervals, no data are available 
from tliis study concerning typical curves 
of uptake in various thyroid conditions. 

Computer systems for determination of 
thyroidal uptake have been used by Hurley 
et al, and Atkins and Klopper? In the 
former case, the uptake was determined 
routindy at 20 minutes without reference 
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Fic. 2. Pistribution of times of maximum uptake ef 
"Te pertechnetate in the thyroid in $6 patients. 
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to the curves. No quantitative data con- 
cerning rates of uptake were published. In 
the latter publication the technetium up- 
take was determined at the time the thy- 
roidal concentration was a maximum as 
noted in the uptake curve. 

An additional dynamic study of techne- 
tium in the thyroid is that described by 
Ashkar and Smith This is essentially a 
measurement of transit of blood through 
the thyroid and, although correlating well 
with the clinical thyroid status, does not 
provide information concerning rate ef up- 
take. 

Our data indicate the marked variability 
of times at which uptake of technetium is 
at a maximum in the thyroid. We were un- 
able to find a correlation between the clini- 
cal state or uptake value and the time at 
which the maximum occurred, nor was 
there any useful correlation between the 
shape of the uptake curve and clinical state. 

In the future, it is hoped that the statis- 
tics of thyroid scintiscans can be improved 
by using a converging collimator to increase 
the number of gamma rays detected. Better 
statistics may lead to improved separation 
into components and perhaps a specific 
compartmental model for the accumula- 
tion of technetium in the thyroid. This mav 
vield useful objective data similar to those 
which have been derived from a computer 
analysis of renography. 


CONCLUSIONS 


The accumulation of technetium in the 
thyroid for a period of 30 minutes has been 
studied in 56 patients. 

The average maximum uptake occurred 
at 17.8 minutes. The distribution of the 
time to reach maximum intensity ranges 
from 6 to over 30 minutes. It is confirmed 
that using a 20 minute uptake is a reason- 
able clinical procedure. 

In addition, an attempt was made to fit 
the uptake curves with a simple expression 
of the type which might be obtained from a 
compartmental analysis. No correlation 
was obtained between the constant of the 
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exponential and the clinical condition of 
the patients. 


Haroki L. Atkins, M.D. 

Medical Department 

Brookhaven National Laboratory 
Upton, Long Island, New York 11973 


The authors would like to express their 
thanks to Rita Straub for her assistance 
with the SAAM Program. 
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MEASUREMENT OF THYROIDAL TECHNETIUM 
UPTAKE WITH THE GAMMA CAMERA 
AND COMPUTER SYSTEM* 


By HAROLD L. ATKINS and JOHANNES F. KLOPPER 


UPTON, LONG ISLAND, NEW YORE 


HE determination of the uptake of 
technetium ggm as pertechnetate by 
the thyroid provides a measurement of the 
trapping ability of the gland. It is also a 
useful guide to the over-all function of the 
gland as an indicator of the clinical state of 
the patient.! The determination of the per- 
centage of an administered dose which is in 
the gland is more complicated for Tc??» 
than it is for radioiodine for a number of 
reasons: (1) the amount in the gland at any 
time is a small percentage of the adminis- 
tered dose; (2) the circulating activity is 
relatively high; (3) nearby salivary glands 
concentrate technetium to a level similar 
to the thvroid; and (4) the time at which 
the radionuclide 1s concentrated to a maxi- 
mum degree in the gland is highly variable. 
Previously described methods have gen- 
erally used a rectilinear scanner with a dot 
counting method and made à comparison 
with a standard.** Tracings of count rate 
versus time have also been utilized. Brieflv 
described in abstracts, but never fully pub- 
lished, are kinetic studies, one of which 
uses a gamma camera and a multichannel 
analyzer system for this purpose. 7 A 
computer-gamma camera system has also 
been described.’ 

Some authors have indicated a prefer- 
ence for the gamma camera over the recti- 
linear scanner for thyroid imaging.** Our 
own experience in comparing the 2 methods 
of imaging have led us also to this conclu- 
sion. Therefore, we have adapted our 
method to the gamma camera following the 
acquisition of a computer multichannel 
analvzer system interfaced to the camera. 


METHOD 


All doses of Tc®™ pertechnetate (ap- 


proximately 2.5 mc) are measured out at 
the same time prior to the day's clinical 
activities. These are compared in an ioniza- 
tion chamber dose-calibrator so that the 
maximum variation in activity Is § per cent 
or less. One dose is diluted to 1co ml., after 
which 3 ml. (3 per cent) is put into a thy- 
roid phantom containing 20 ml. water. The 
thyrozi phantom is inserted into an IAEA 
neck phantom and serves as a 3 per cent 
standard. 

A flood field image from a planar source 
of radioactivity is recorded by the gamma 
camera through the pin-hole collimator and 
stored on magnetic tape. This image can 
then be used to correct subsequent images 
obtained by the pin-hole collimator for non- 
linearity of camera response through use 
of a cemputer program. 

A 3 minute recording of the standard is 
obtained at a distance from the pin-hole to 
the anterior surface of the phantom of 20 
cm. This is also stored on tape and the time 
of recording is noted. 

The patient is placed supine under the 
gamma camera and positioned so that the 
anterior surface of the neck over the thy- 
roid region is 20 cm. from the pin-hole. 
Following intravenous injection of the 
technetium, sequential 1 minute  scinti- 
photos are obtained over the next 30 min- 
utes and stored on tape. 

The data are played back following com- 
pletioa of all clinical studies. The frame 
contaming the standard image is recalled, 
corrected for field distortion by the com- 
puter, and the counts from the thyroid 
phantom totalized. 

For each patient the thyroid region is 
“flagged” by setting cursors to include the 
thyroid image and a dynamic read of 


* From the Medical Department, Brookhaven National Laboratory, Uptom Long Island, New York. 
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counts versus time for each 1 minute inter- 
val is displayed. The time when the maxi- | 
mum concentration of radioactivity in the l | 
thyroid is obtained is noted. Three trames | | 
representing 3 minutes of recording time | | 
are combined, displayed and corrected for e d 
field response. The counts over a region | | 
which completely encompasses the thyroid \ 
but excludes the salivary glands are deter- 
mined. The counts over a background re- 
gion just below the thyroid are determined 
and, after correction for differences in total 
area, are subtracted from the counts ob- 
tained over the thyroid region to give net 
thyroid counts (Fig. 1, Æ and B). 

The standard counts are corrected for 
decav to the time at which the maximum | 
uptake of technetium has occurred. Then i \ 
dividing net thyroid counts by the 3 l X 


30 p 








COUNT RATE 


RELATIVE 


3 per | 
cent standard and multiplying by 3 gives = 
the per cent administered dose n the | QN l 
thvroid. l 
Following the uptake study the pm-hole 
is brought to 6 cm. from the neck and an- | 
other image obtained with s0-100,00¢ Er 
counts for anatomic detail. 








DISTANCE iN 
RESULTS AND DISCUSSION k £ LET z . : : 
Vic. 2. Effect of distance from pin-hole collimator 


Fhe choice of a 20 cm. distance from pin- on count rate over the thyroid phantom. 





Fic. 1. Cf and B) Computer oscilloscope display of neck image with thyroid region intensified, 
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hole aperture to the anterior surface of the 
neck was a compromise between adequate 
counting statistics and minimal error due 
to differences in position of the thyroid. 
Figure 2 demonstrates the difference in 
count rate with changing distance from the 
aperture determined with the standard 
phantom. At the 6 cm. distance usually 
employed for thyroid imaging an error of 
| em. in placement can result in approxi- 
mately 25 per cent error in count rate. 
Another advantage of the longer imaging 
distance is that an over-all view of the neck 
and upper mediastinum is afforded. This 
enables one to see unsuspected substernal 
or sublingual thyroid extension. 

The shape of the uptake curve over the 
thyroid is somewhat variable. Most pa- 
tients attain the maximum concentration 
in the thyroid by about 15 minutes, after 
which the count rate is fairly constant 
throughout the remainder of the 30 minute 
counting period. It is apparent in a few 
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patieats that there is continued accumula- 
tion beyond this period but, from the shape 
of the curve, this can only be a minimal 
amount. Rarely an early peak is reached 
after which there is a decline in count rate. 
The advantage of continuous recording is 
to be able, after the studv is complete, to 
select the frames which contain the peak 
cou Variations in 4 selected. uptake 
curves can be seen in Figure 3, 4 and B. 
Analysis of the curves in terms of rates of 
uptake, correlated with clinical status, will 
be the subject of a later report. 

Fieid uniformity correction is important 
if the thyroid is some distance from the 
center of the image. Points in the image 
plane, but at the periphery of the field, will 
be detected with a 25 per cent lower count 
than points of equal activity at the center. 
This is due to the inverse square law. Since 
the angle of view of the pin-hole collimator 
is 33-7°, the distance from the aperture to 
the periphery is 12 per cent greater than to 
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Vic. 3. (4) Curves of thyroidal uptake of technetium ggm in a patient with Graves’ disease (T.R., uptake 
= 18,06 per cent), euthyroid patient (J.T., uptake= 2.12 per cent) and a patient with myxedema (E.A., 
uptake = 0.0 per cent). (B) Uptake curves in a hyperthyroid patient on methimazole (A.R., uptake = 6.16 
per cent) and in a patient with non-toxic nodular goiter secondary to Hashimoto’s thyroiditis (R.Z., up- 


take = 3.02 per cent). 
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Fie. 4. Isometric display of flood field from the gamma camera as seen on the computer display 
(4) before and (B) after field correction. 


the center of the field (Fig. 4, Z and 5). center of the image. The usual accumula- 

[n practice very little difference, less than tion of counts over the standard is 12- 
5 per cent, has been observed between up- — 15,006 counts in 3 minutes which gives very 
take determinations on field corrected and adequate counting statistics. A comparison 
uncorrected images. This is due to the fact with our rectilinear scan uptake determi- 
that the thyroid is usually at, or close to the nations is seen in Table 1. 





Tage d 






COMPARISON OF CAMERA 


Uptake by Uptake by Sa bn 
ME E" 2 i Diference 
i atient Diagnosis camera scanner 
"m Í " ; g * camera-scanner 
fper cent) (per cent) 


AL. NTNGT 
VOW. NTNG 


LE: Euthyroid 
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P.F. Euthyroid 
G.R. Euthyroid 
TO; NTNG 
LB. Euthyroid 
E Hyperthyroid 
M.C. Euthyroid 
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Field uniformity corrections for the short 
distance thyroid images have not resulted 
in changes in interpretation despite the fact 
that the images fill nearly the entire field. 
This is probably because the gradual 
change in sensitivity from the center to the 
periphery of the field is not large enough to 
affect the perception of the image. 

The method described differs from that 
of Hurley ef al? in that the time for deter- 
mination of uptake is individually deter- 
mined from the uptake curve. In addition, 
the determination is performed at a greater 
pin-hole to neck distance and field response 
correction Is used. 


CONCLUSIONS 


The determination of technetium 99m 
uptake in the thyroid can be a useful clini- 
cal method. The variation in time of peak 
accumulation in the thyroid is moderate. 
Continuous recording over the thyroid 
using a gamma camera and a data process- 
ing system, while time consuming, can im- 
prove the accuracy of these determinations 
compared to those performed with the 
rectilinear scanner. 


Harold L. Atkins 

Medical Department 

Brookhaven National Laboratory 
Upton, Long Island, New York 11973 


This study was performed under the 
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RADIOPERTECHNETATE FLOW STUDY AND LIVER 
SCAN IN A CASE OF BENIGN HEPATOMA 
(LIVER CELL ADENOMA)* 

By SLEVIN DANAIS, M.D., JACQUES LAMOUREUX, M.D., Pi.D.,, CLAUDE 


HAREL, M.D., PAUL BETTEZ, M.D., and PIERRE DALOZE, M.D. 
MONTREAL, QUEBEC, CANADA 


IVER cell adenomas are extremely rare. 
To the present, 82 cases have been re- 
ported in the literature. 33779 Of this num- 
ber, only 3 were investigated with hepatic 
scans,’ 

The opportunity to investigate thor- 
oughly with radionuclides such a cøndition 
in a 30 year old female and to follow up her 
evolution after partial hepatectomy has 
prompted this case report. 


REPORT OF A CASE 


A 30 year old white female was admitted 
to another hospital on October 21, 1970, for in- 
vestigation of a right abdominal mass discov- 
ered 4 months previously, while undergoing a 
routine gynecologic examination. She had no- 
ticed 4 months prior to that examination some 
fullness in the right abdomen and experienced 
right abdominal discomfort, which increased in 
certain positions and especially when lying 
prone. 

Medical antecedents revealed a pregnancy 





Vic. 1. (4) Rose bengal liv 
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with hypertension 5 years previously. She has 
been taking birth control pills since that time. 

On examination, a firm mass was palpable in 
the right upper quadrant, extending downward. 
It was mobile with respiration and slightly pain- 
tul on palpation. All laboratory data, including 
liver function studies, were normal. 

Intravenous pyelography, nephrotomography 
and renal arteriography excluded a renal i 
volvement. The mass was suspected to be in the 
liver and a 19! rose bengal liver scanning was 
performed. The inferior pole of the right lobe 
was modified by the lesion. No uptake could be 
seen over the mass (Fig. 1.7). 

A needle biopsy was made. Six days later, the 
patient underwent laparotomy. A 10 cm. mass 
in the right lobe of the liver was seen and an 
incisional biopsy was taken. The left lobe was 
found intact and the remainder of the abdomi- 
nal exploration was normal. After recovery, the 
patient was transferred to this hospital on 
November 11, 1970, for appropriate surgery. 

The investigation yielded the following re- 
sults: Alphafetoglobulin was negative. À radio- 


Ye 





er scan. The mass (m) is localized in the lower portion o? the right lobe of the liver 
10ws no uptake. (2) Colloidal gold liver scan. Similar result. 


Notre-Dame Hospital and University of Montreal School of Medi- 


^ 


3 


6 


Koi. 118, No, 4 Radiopertechnetate Flow Study 337 








Fic. 2. Radiopertechnetate flow study. G7) A landmark colloida gold liver scan (same as in Fig. 1B) is first 
obtained on the Pho-Gamma in the actu position for the persechnetate flow study. Then, the spectro 
ter is set on technetium energy, nullifying for our purpose the detection of gold in the flow study (later 
views) and the flow is initiated with the rapid i injection of 10 me Te?" O,> into an antecubital vein, Note 
sequential outlining: of abdominal aorta in (Bi 12-16 second frame: of kidney (k) and mass (m) in (C) 
16 second frame; and of liver (jin (D) 22- 24 second, (CE) 24-28 scond and (F) 28-32 second frames. 
‘The dominant feature is the early filling of the mass, conte mporary to kidney filling, and indicating arterial 

vascularization. 














active colloidal gold scan was obtained (Fig. raphy cf the superior mesenteric artery was 
1B) and gave an image similar to that obtained did med (Fig. 3, 44-C). A large right hepatic 
with the rose bengal liver scan. The mass re- artery, originating directly ' from the superior 
mained silent, A radiopertechnetate hepatic mesenteric artery, was seen branching to circle 
flow study? was performed to assess the degree the hepatic mass. Many new vessels were 
of vascularity of the lesion (Fig. 2, B-F). noted ia the mass and the contrast medium 
Early filling of the site of the lesion was seen deeply impregnated the lesion during the 
during the arterial phase of the bolus. It was capillars phase. An important network of 
concluded from that flow pattern that the lesion venous vessels around and inside the lesion ap- 
was highly vascular and well supplied with peared. 
arterial blood. A seective celiac arteriography was also 

The roentgenographie study was carried out performed (Fig. 3D). The left hepatic artery, 
in the following manner: A selective arteriog- the splenic artery and a left gastric artery were 
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hig. 3. Superior mesenteric arteriography. (4? The right hepatic artery, originating trom the superior mesen- 
teric artery, is enlarged. In the inferior part of the liver, an important mass stretching the main vessels is 
seen, (B) There is early filling of numerous abnormal vessels within the mass. (C) Parenchymography of 
the enlarged liver. (D) Celiac arteriography. Normal opacifeation and distribution of the left hepatic 


artery, the left gastric artery and the splenic artery. Presence of a complementary spleen. 


visualized. A complementary spleen was also 
seen, 

Right lobe hepatectomy was performed. 

On gross examination (Fig. 4), the right lobe 
of the liver measured 23X 11X $ em. The in- 
ferior portion was almost entirely occupied by 
a tumor which measured 11X6X §cm., sharply 
separated from the surrounding parenchyma 
by a fibrous capsule. The tumor tissue was 
somewhat firmer than the rest of the hepatic 
parenchyma, It was pink in color, with wide 
zones of yellowish tissue, and an orange-colored 
rim. Magnifying glass examination revealed 


the presence of large veins. A small triangular 
necrotic area was present at the site of the 
biopsy. 

On microscopic examination (Fig. s) the 
tumor was composed of well defined plates of 
fairly large, eosinophilic hepatic cells, separated 
by sinusoids where reticuloendothelial Kupffer 
cells were often present. The hepatic cells had a 
remarkable regularity, and the nuclei were 
small, pale, without nucleoli or mitotic figures. 
Some cells were binucleated. Basophilia of the 
cytoplasms was not present. In some areas, 
vacuolation of the cells was evident and this 





Pic. 4. Pale, well demarcated tumor, with almost 
normal gross architecture. The tumor is encapsu- 
lated. The paler area is the site of the biopsy. 


was identified as fatty degeneration, No portal 
areas could be demonstrated, but a few at- 
tempts at bile ductule formation were seen. 
Large veins were present, not only in the 
capsule, but also in the tumor itself. Bile 
stasis was not demonstrated. 
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Vic. c. Photomicrograph taken from area where the 
Kupfer cells were particularly prominent. Nete 
regularity of cells and nuclei. 


A tinal diagnosis of solitary liver-cell adenoma 
(benign hepatoma) was entertained. 

A baseline colloidal gold liver scan was ob- 
tamed :: days after surgery (Fig. 6,7) aad 
follow-up Te" colloid sulfur scans were made 
4 and e months later (Fig. 6, B and C). Xo 
recurrence was demonstrated. 





DISCUSSION 


adenomas, hepatic cell adenomas, true 
hepatocellular adenomas, trabecular adz- 
nomas, benign hepatomas) are beniga, 
usually solitary, encapsulated lesions that 
lack lobular architecture and are com- 
posed cf shghtly enlarged as well as vacuo- 
lated hepatocytes. These lesions vary in 
size frem a few mm. up to more than Fg 
cm. * 

These tumors must be differentiated 
from ether primary benign parenchymal 
lesions of the liver such as cholangio- 
adenomas, cholangiohepatoadenomas cr 
hamarte 

Iiciz 
predominantly seen in females 20 to 45 
vears of age, and are more frequently found 
in the sight lobe of the liver.? 

Symptoms and signs. Adenomas produce 
few symptoms except those resulting from 
mecharical effects of their size or from 
complications common to any large liver 
tumor, such as spontaneous hemorrhage 
into the lesion, infarction, necrosis or rup- 
ture. Portal or biliary obstruction may oc- 


Liver cell adenomas (synonyms: hepato- 
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Vic. 6. Follow-up scans were made: G7) wita colloidal radiogold 11 days after right lobe hepatectomy; (A) 
with Tc"? sulfur colloid 4 months ‘ater; and (C) g months later. No recurrence was seen, 


cur and transient obstructive jaund ce has 
been described. Usually, however, ade- 
nomas go unnoticed until founc inci- 
dentally during the course of a -outine 
examination, at operation for another 
condition or at autopsy. 

Laboratory tests. Liver cell adenomas are 
described as encapsulated tumors with 
complete anatomic and physiologic isola- 
tion from normal liver tissue. Thus, lab- 
oratory tests translating activity of the re- 
maining normal tissue show  acequate 
hepatic functions. Abnormalities sich as 
transient elevation of alkaline phosphatase 
and bilirubin, anemia or fever resu.t from 
complications. ® 

Liver scanning. Rose bengal and radio- 
gold colloid liver scannings have been per- 
formed in patients harboring liver cell 
adenoma both to detect the lesions and to 
assess their functional activity. Normal 
uptakes of both radiopharmaceutzcals as 
well as diminished and absent uptakes 
have been reported. The normal wptakes 
are explained either on the grounds that 
the detection of lesions is below the resolu- 
tion level of the technique or because the 
tissue at hand is functional. Diminished 
or absent uptakes are thought to represent 
either necrotic, less well differentiated or 
simply nonfunctional tissue? 

The demonstration of functionirg poly- 
gonal cells and phagocytes by scanring has 
been proposed as indication of a benign 
process. This is not alwavs so, however, 
since a functional malignant hepatema has 
already been described to take up rose 


bengal on a liver scan." 

Radiopertechnetate hepatic flow study. 
Radiopertechnetate hepatic flow study, as 
developed in this laboratory,’ is performed 
to assess the vascularity of lesions detected 
on either rose bengal or radiogold colloid 
liver scans. It is used as an alternative to 
other radiopharmaceutical methods. Three 
flow patterns are currently identified over 
the lesions: (a) early filling contemporary 
to kidney filling, as observed in this case, 
and indicating arterial vascularization; 
(b) venous filling, contemporary to liver 
filling; and (c) absence of filling as de- 
scribed earlier." 

Radiopertechnetate hepatic flow studies 
were performed in i case of malignant 
hepatoma and in 1 case of recurrent malig- 
nant hepatoma recently in this laboratory. 
In both cases, the early filling pattern was 
observed over the lesions localized by the 
conventional liver scan. It js then con- 
cluded from our experience with radio- 
pertechnetate hepatic flow studies per- 
formed in these cases, that a differential 
diagnosis of malignant versus benign hep- 
atomas cannot be arrived at on the sole 
basis of the How pattern obtained. 

Roentgenologic studies. Hepatic arteriog- 
raphy is performed in the presence of 
hepatic masses in order to localize the le- 
sions, establish their number and define 
their characteristics. Selective hepatic an- 
giographies have been performed in cases 
of liver cell adenomas and various results 
have been obtained; 7.e., from normal pat- 
terns to angiographic changes, like those 
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seen in malignant tumors.^* In our case, a 
definitive diagnosis of the nature of the 
lesion could not be arrived at from the 
roentgen studies. 

Treatment. Surgical resection has been 
advocated as the treatment of choice to 
establish the definite diagnosis, to remove 
symptoms and to prevent complications. 
The lesions must be removed completely 
to prevent recurrence and to ensure against 
the uncertainty regarding their malignant 
potential. 

Prognosis. The prognosis is excellent in 
treated patients. Surgical removal cures 
them of their disease, and regeneration 
from the remaining normal liver tissue 
rapidly compensates for the loss of hepatic 
substance. 

However, in view of the fact that recur- 
rence and multiple lesions have been re- 
ported in some cases, it is of importance 
that these patients be followed up^ The 
liver scan is an invaluable adjunct i in these 
conditions, because of its innocuousness. 
It is recommended that a first liver scan 
be obtained as soon as possible after sur- 
gical resection. to constitute a baseline 
liver scan, and that follow-up scans be re- 
peated, whenever the patient's condition is 
re-evaluated. 


SUMMARY 


A case of liver cell adenoma is described 
in detail. 

The tumor did not take up rose bengal 
and colloidal radiogold. A radiopertechne- 
tate flow study and a superior mesenteric 
angiography correlated well in showing a 
highly vascularized lesion. These tech- 
niques, however, were not conducive to a 
differential diagnosis of benignancy versus 
malignancy. A biopsy settled the question. 

Surgical resection was performed. 
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No recurrence has appeared after 2 vears. 
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REGIONAL (COMPARTMENTAL) RENOGRAM FOR 
HYPERTENSION EVALUATION* 


By YEN WANG, M.D., D.Se.(Mep.} 


PITTSBURGH, PENNSYLVANIA 


ITH the advances made in the medical 

application of the scintillation camera, 
magnetic tape and computer analysis in re- 
cent vears, radioisotopic evaluation of the 
kidnevs has shown steady progress. In addi- 
tion to providing a morphologic image of 
the kidnevs, it also makes possible the per- 
formance of regional evaluation of dynamic 
renal function. Regional renograms repre- 
sent one of such technologic achievements 
in this area. 

Some of the clinical applications of com- 
partmental studies of kidneys under auto- 
fluoroscopy, scintillation camera and com- 
puter analysis were reported by Blau and 
associates in 1964, Burke and Halko? in 
1967, and Loken ef alt in 1969. However, 
verv few investigations of the basic charac- 
teristic differences between regional (com- 
partmental) renograms and conventional 
renograms of the whole kidnev are reported 
in the literature. 

The present study was undertaken to de- 
termine the basic pattern changes of the 
compartmental renogram and its clinical 
applications in a small series of patients 
with known hypertension. The results sug- 
gest that the fundamental patterns pro- 
duced by the regional renogram can pro- 
vide increasingly specific diagnostic infor- 
mation which the conventional renogram 
cannot provide. 

The radioactive renogram procedure has 
been proven to be a reliable screening test 
for evaluation of the kidneys, 5*5 *? but 
the renographic procedures and interpreta- 
tions vary widely. The renogram could be 
used with more specificity and accuracy 1f 
the proposed regional renogram should be 
proven to be reliable. À regional renogram 
is proposed here to assess the kidney in 3 
different regions (cortex, medulla and pel- 


vis), because abnormalitv in any one of 
these regions can cause changes in the con- 
ventional renogram. Hypertension can be 
caused bv vascular or parenchymal disease 
affecting any one of these regions, and there- 
fore a clear indication of the diseased site 
would be desirable. Until now, angiograms 
revealed changes of the larger renal arterv. 
Renal biopsy is limited to the tissue infor- 
mation of the cortex. The angiographers 
have recently. begun to focus their atten- 
tion on the intrarenal vasculature. There- 
fore, the criteria for detecting renal vascu- 
lar lesions causing hypertension are by no 
means certain, Thus, the proposed regional 
renogram?? could become a desirable screen- 
ing test for regional evaluation of renal 
vasculatures and parenchymal condition, 
according to the preliminary observation 
to be presented. 

The kidney can be theoretically divided 
into 3 anatomic and functional regions: 
cortex (outer), medulla (medial) and pel- 
vo-calvceal (inner), as illustrated in Fig- 
ures 1 and 2. Physiologically, hippuran is 
carried through the renal arteries (inter- 
lobar, interlobular, arcuate arteries, glomer- 
ular arterioles) and eventually selectively 
excreted through the tubules into urine. 
Autoradiographs of the intrarenal dis- 
tribution of I?! hippuran and other agents 
have shown a distinct pattern in these dif- 
ferent regions with respect to the elapsed 
time interval? Therefore, it is assumed that 
the cortical renogram can be used for 
assessing the blood flow of interlobular and 
arcuate arterioles and glomeruli; the me- 
dulla renogram for assessing interlobar 
arteries and tubular excretion; and the 
pelvo-calvceal renogram for assessing 
major renal arteries and degree of accumu- 
lation of urine in the calvces and pelves. 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 376, 1972. 
From the Department of Radiology, Homestead Hospital and University of Pittsburgh Pittsburgh, Pennsylvania. 
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Vic. 1. Anatomic sketch of cross section of a whole kidney shows 3 different regions and some structure 
information. (Reproduced with permission from Histology, Second Edition, Lesson and Lesson, W. B. 


Saunders Company, Philadelphia, 1970.) 


MATERIAL AND METHOD 

Dogs weighing approximately 15 pounds 
were used. Each dog was anesthetized with 
Nembutal through intravenous dripping. 
The initial image and renogram were ob- 
tained with 200 uc D?! hippuran, using the 
Picker Dyna-camera. When the renal image 
and renogram were found to be normal, the 
abdomen of the dogs was opened through a 
para-midline incision, the intestines were 
moved aside and the right renal hilum 
gently exposed to the renal artery, vein and 
ureter, Each was partially ligated to a de- 
gree of about 25 to £o per cent narrowing 
in different dogs. The detector crystal was 
moved close to the surface of the abdomen 
of the sleeping dog. Both kidneys were 
properly localized and visually centered in 


the middle of the crystal. Immediately fol- 
lowing a second bolus injection of I?! hip- 
puran, the dog was monitored for a period 
of 20 minutes. All data were recorded on a 
video tape instantaneously. The renogram 
was obtained by replaying the video tape, 
together with the data analysis performed 
by the built-in computer. For the renogram 
the axis of the image seen was rotated so 
that each kidney was directly across from 
each other in the X or horizontal plane. 
This enables an appropriate symmetric 
selection of the area in each kidney and is 
particularly important when regional com- 
parisens are being done. The regional reno- 
grams for both kidneys are projected side- 
by-side and superimposed on the same 
scope. A Polaroid camera is used to record 
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Fic. 2. Anatomic sketch of microscopic sec-ion of a middle section of kidney illustrates the different regions 
and some structure information of the different regions. (Reproduced with permission from Histology, 


Sixth Edition, Arthur W. Ham, J. B. Lippincott Company, Philadelphia, 1969.) 


Vor. 118, No. 4 


renograms directly off the scope. For com- 
parison, regional and conventional reno- 
grams of whole kidney are done bv extra- 
polating the taped information of a routine 
conventional renogram. 

Regional renograms were obtained in the 
same fashion as whole kidney renograms. 
However, by dividing each kidney into 3 
general parts longitudinally on the camera 
scope (Fig. 3, a-d), 3 different compart- 
mental renograms for each kidnev were ob- 
tuned. The 3 compartmental renograms 
produced are called cortex (outer) reno. 
gram, medullary (medial) renogram and 
elvo-calvceal (inner) renogram. The com- 





artmental renograms for both kidnevs can 


1 
I 





be projected superimposing each other on 
the same scope or they can be projected 
side-by-side on the same scope. A Polaroid 
camera was used to record renograms di- 
rectly off the scope. 


3 
3 


Regional (Compartmentals Renogram B45 


A, DOG EXPERIMENTS 

The normal compartmental renogram of 
the dag as seen in Figure 3 shows direct 
superenposition of compartmental reno- 
grams. The left upper portion of Figure 3a 
illustrates superimposition of 2 normal 
rams of whole kidneys. Figure 32 
shows superimposition of cortical (outer) 





















renograms of both kidneys. Figure 3c dem- 
onstrates superimposition of medullary 
(middie) renograms, and the pelvo-caly- 


ceal Ganer) renograms of both kidneys are 
shown in Figure 3d. They are almost identi- 
cal in 2 normal pattern. Since both kidneys 
were normal, the patterns for both kidnevs 
were more or less similar. 


1]. RENAL ARTERIAL LIGATION 


Ch 





anges caused by the partial ligation of 
t renal artery of 2 different dogs are 
rated in the medullary renograms of 











Fic. 3. Normal regional renograms of both kidneys are illustrated with the corresponding portion of the 


kidney. (2) Whole kidney renogram; (4) cortical (outer) re 
id) pelvo-calyceal Gnner) renogram. The double upper ren: 





ogram; (e) medulla (middle) renogram; and 
ns are of each individual kidney and the 





lower single renograms are superimposed renograms of the 2 kidneys. They are all identical and normal, 
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of both kidneys shows very minimal ch: 


ligation of the right renal artery. 
es in the third phase of the renogram. (2 and 4) 


(a) Convent ional renogram 
) Similar finding is 


also noted in the cortical (4) and the pe vo-c: o id) renograms of both kidneys. The finding noted in 


these 3 renograms is so slight that a defi 
ic) However, the medulla renogram shi 
type of regional renogram, the renal im: 
this case, could not be detected with a c 











Figures 4, a-d; and $, a-À. These changes 
are not clearly reflected in the whole kidney 
renogram as shown in renogram a of Figure 

4. Comparing the renogram reported in 


each figure, a specific discrepancy in the 


curve is found in c of Figure 4 and 4 of 


Figure & of the medullary renograms, In 


Figure 4 the changes are noted in the con- 


ventional renogram of the whole kidney 
while the same change is only noted in the 


medullary The cortical and 
pelvo-calyceal renograms are almost nor- 
mal in this case. The differences in the 
changes noted in Figures 4 and ¢ are prob- 


u 
ably caused by the degree of arterial 


renogram, 


g qar- 
rowing after ligation, 
The renogram of the affected kidney 


shows definite decrease and marked flatten- 
ing of the curve in comparison with the nor- 
mal side. This difference is probably caused 
by the degree of arterial ligation and the 
effects on blood flow of intrarenal 
tures and renal tubular 


vascula- 
excretion. 







c change 


nventional 


ion cannot be established by any type of standard. 
pancy between both kidneys. Without this 
sed by partial fi 


ligation of the right renal artery, in 
gram. 


change may reflect the development of hy- 
pertension following partial renal arterial 
obstruction, either in the major or in the 
smaller renal arteries. Therefore, the changes 
revealed in the medial renogram could be 
used as specific diagnostic findings of renal 
hypertension, 


s 


2. RENAL VENOUS LIGATION 

Figure 6, a-d, is an example of renograms 
ofa dog w ith partial right venou s ligation. 
(a) Conventional renogram. T lie left kid- 
ney is normal. A slowly rising curve is 
noted of the right kidnev. However, one 
cannot differentiate between venous ob. 
struction and obstructive uropathy on this 
type of conventional renogrem of the whole 
kidney. (4) Cortical outer regional reno- 
gram and (c) medullary (middle) regional 
renogram. A similar pattern of slowly rising 
effect of the right ki dney is found. It is im- 
portant to point out here that a flattening 
curve is found in the (4) pelvo-calyce sal 
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(a-d) Regional renograms following the pz 
regional renograms prior to partia 


pelvo-calyceal renogram (d) show no significant discrepanc: 








T $ 
fi 
irtia 








igation of the right renal artery compared to (e-4) 


l ligation of the right renal artery. The obvious changes are noted in the 
conventional renogram of the whole kidney (a) and med 


lullagenogram fc}. The cortical renogram (2) and 
The regional renograms of both kidneys 





prior to the ligation (e-A) are all closely superimposed on each other and are in a normal pattern. 


ma ] 


(inner) renogram, while the obstructive 
aropathy shows a slowly rising curve in the 
pelvo-calyceal renogram. Significant dif- 
ferences in venous ligation and obstructive 
uropathy are also observed in the cortical 
renogram. In the cortical renogram of par- 
tial venous ligation (Fig. 62), a slowly rising 


= 


curve js noted, while this is very flat in the 
ureter ligation (Fig. 70). 


> 4 


3. URETER LIGATION 
In Figure 
with 





a-d, are renograms of a dog 
partial ligation of the right ureter. 
Again, the changes are clearly illustrated 
in the regional renograms. 








5tical patterns of change were found 
in every case for each of the above de- 
scribed experimental conditions. Consis- 
tency^was found both within single animals 
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g with partial ligation of the right renal vein. (4) Whole 


Eig. 6. Regional renograms of both kidne +s of a do 1 

kidney renogram shows a rising curve o: the affected right 
i v similar to that of a conver gram of obstructive uropathy. Howey 

of slowly rising curves is noted in both (4) the cortical renogram and i7) gram. In par- 

ticular, a complete flattening of the curse is noted in the (7) pelvo-calyceal renogram, The changes in the 

e uropathy. 


kidney and normal renogram of the left kidney, 


similar pattern 









3 





10g j 
the medulla rene 





enograms are very different from those of renograms of obstruct: 





and pelvo-cal vceal 





cortical 


‘These 2 points are characteristic for renal venous changes. 





"ise eee 
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Jonal renograms of the right kziney wi artial ligation of the right ureter. (2) The renogram ot 


the medulla 












c kidney shows a slowly rising 
renogram and (g) the pelvo-calycea 
accumulation of urine in the renal pelvis. 


ie from slow 





is caused by back-up pres 
fattening curve. 
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as well as between animals under the same 
treatment, 


B. CLINICAL DATA 


The regional renogram has been tried as 
a screening test along with the conventional 
renogram for evaluation of the kidnev in a 
group of 44 known hypertensive patients 
with systolic pressure ranging from 144 to 
260 mm. Hg and diastolic pressure between 
«o to 160 (Table 1). All of the 44 patients 
were tested with a regional and conven- 
tional renogram. Twenty-nine of the 44 pa- 
tients had an abnormal regional renogram, 
with 16 having unilateral and 15 having bi- 
literal changes. Using the conventional 
senogram onlv, 20 of the 44 patients showed 
an abnormality, with 7 having unilateral 
and 13 having bilateral changes. Twelve of 
the 16 patients had a selective renal angio- 
gram and 7 of the patients were interpreted 
as normal, 4 with unilateral and 1 with bi- 
lateral arteriographic changes. The 4 uni- 
lateral  arteriographic changes corre- 
sponded to the affected side of the re- 
gional renogram, while 2 were noted with 
conventional renograms. The discrepancy 
af demonstrable abnormality by the re- 
gional renogram as compared to the con- 
ventional renogram in this group of 44 pa- 
tients indicated that regional renograms are 
more sensitive in the detection of renal 
changes in hypertensive patients than con- 
ventional renograms. 


DISCUSSION 


The “compartmental” renogram or renog- 
raphy has been used by others,^?? in addi- 
ton to the author.^ However, the term 
"regional" renogram or renography would 
be more appropriate, since the term com- 
partment means something more specific in 
adynamic system than the separate evalu- 
ation of different regions of an organ, as for 
example the kidnev. 

From experimental results, the basic 
characteristics of the regional renograms 
appear to be identified. The technique 
seems to be more reliable in diagnosing 
renal disease than the conventional reno- 
gram. 
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COMPARISON OF THE REGIONAL RENOGR M, 
CONVENTIONAL RENOGRAM AND SELECTIVE 
RENAL ANGIOGRAM 


Selective 
Renal 
Angiogram 


Regional | Conventional 
| Renogram |. Renogram 


Unilateral 








Abnormal | 16 = 4 
Bilateral | | 
Abnorma | 13 13 I 
oe i$ 24 x 
Total e i 44 44 1 


It was stated previously that the clinician 
attempting to separate renal hypertension 
patients from nonrenal hypertensive pa- 
tients was quickly impressed with the ac- 
curacy of the conventional renogram, How- 
ever, the clinician studying pyelonephritis 
was not impressed, because the cause of a 
nonfunctioning kidney is not revealed by 
the rencgram. The clinician attempting to 
differenaate between early glomerular and 
tubular disease was greatly disappointed in 
using a hippuran renogram, The reproduci- 
bility and diagnostic accuracy of the con- 
ventional renogram for renovascular hy- 
pertensi#n varies from 7o to nearly 100 per 
cent,» 6.2 

The information revealed by the conven- 
tional renogram is not specific. Although an 
abnormal conventional renogram offers con- 
vincing evidence of the functional nature 
of an anatomic lesion demonstrated by 
aortography, this procedure, as well as 
other currently available tests of separate 
renal function, are not sufficiently sensitive 
to detect significant unilateral renal lesions. 
Furthermore, some of the abnormality can- 
not be demonstrated by the conventional 
screening tests such as renography, intra- 
venous pyelography, and differential renal 
function studies. The proposed renogram 
and renography?57:* should be more 
sensitive as screening tests for the renal dis- 
ease process, 





Renal dynamic study using a combina- 
tion of scintillation camera, magnetic tape 
and computer has proven to yield very im- 
portant diagnostic information in the evalu- 
ation of the kidneys. This technique en- 
ables us to differentiate quantitatively the 
amount of radioactive compound passing 
through the sections within the major renal 
regions: cortex, medulla and pelvo-caly- 
ceal system, at any given time interval. 

[n the regional renograms the terms cor- 
tex (outer), medulla (medial) and pelvis 
(inner) are not meant to be synonymous 
with the true anatomic compartments, but 
rather approximations, In the posterior 
projection of the kidneys, these compart- 
ments will obviously overlap each other. 
When these occurrences are broken down 
compartmentally, the radiohippuran ex- 
cretory renogram may be expressed graphi- 
cally as a compartmental analysis. The 3 
superimposed curves indicate the rate and 
quantity of medullary clearance, as well as 
the filling and emptving of the renal pelvis. 
The composite curve represents total renal 
activitv and is a conventional renogram 
which is ordinarily obtained. 

This technique not only permits accurate 
organ localization—a major problem in con- 
ventional renograms-- but also eliminates 
activity of the adjacent nonrenal compo- 
nents which can distort the renogram. 
Furthermore, by eliminating the over- 
whelming activity in the pelvis in the case 
of obstructive uropathy and other possible 
disturbing effects, this technique enables us 
to chart regional renograms of selected re- 
gions of a single kidney and/or both kid- 
neys simultaneously. Therefore, using this 
technique, a truer picture of each region of 
the kidnev 1s obtained. 

It is this author's opinion that with fur- 
ther refinement of the system and multiple 
radioactive agents used in the present 
study, the detection of small local areas of 
renal disease such as infarcts and tumors is 
a strong possibility. Loken and associates‘ 
reported scintillation camera renography 
with computer analvsis and print-out data. 
This total system allows the selection and 
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recording of activity in regions of Interest 
as small as one-half square centimeter of 
crystal surface area of the camera. 

Among the most significant findings of 
the series of regional renograms in dog ex- 
periments were: 


(1) The changes found in the medullary 
renogram were primarily caused by 
partial ligation of the renal artery. 
A slowly rising curve was observed 
in both the cortical and medullary 
renograms and an almost complete 
absence of radioactive uptake in the 
pelvo-calyceal renogram was noted 
in the cases of partial ligation of the 
renal vein. Venous obstruction and 
obstructive uropathy could not be 
differentiated by the conventional 
renogram because the 2 conditions 
show a verv similar pattern. 

A flattening on the cortical renogram 
and a slow rise on the pelvo-calvceal 
renogram were noted in cases of ob- 
structive uropathy. 


[m 
— 


These facts could not have been observed 
using the conventional renogram tech- 
niques. 

There is a wide range of possible clinical 
applications of regional renograms. The 
method is valuable in the follow-up studies 
of patients with renal hypertension, renal 
transplants, renal vascular surgery and 
especially in serving as a more sensitive 
screening test for renal disease in general 
and renal vascular assessment in particular. 


SUMMARY 


Some specific findings caused by partial 
ligation of the renal artery, vein or ureter 
were demonstrated on the "regional" reno- 
gram in a series of dog experiments: (1) a 
predominant change due to partial renal 
artery ligation was noted in the middle 
renogram; (2) a slowly rising linear curve 
in the outer renogram and a flattening 
linear curve in the inner renogram were 
more specific for renal vein ligation; (3) a 
slowly rising linear curve in the inner reno- 
gram was specific for obstructive uropathy. 
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A comparison of the regional renogram 
and the conventional renogram was made 
in a group of 44 patients with known hy- 
pertension and revealed the regional reno- 
gram to be more sensitive and specific for 
evaluating the cases of renal hypertension. 
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AUTORADIOGRAPHIC STUDIES ON THE ROLE OF 
ADRENALINE IN STRESS BY USING 
H* ADRENALINE* 


By G. C. PRASAD, M. Z. SIDDIQUI and K. N. UDUPA 


VARANASI, INDIA 


UR earlier studies on the relation of 

adrenaline and thyroid hormone in 
the rat thyroid gland have revealed that 
the hypertrophy of the thyroid gland may 
be due to the production of excess of TSH 
together with increased level of adrenaline 
in the blood. This may even lead to the 
production of thyrotoxicosis in due course 
of time. Littlemann!? has reported a definite 
emotional precipitating factor in most of 
his cases of thyrotoxicosis. According to 
him, this could be one of the causes of 
thyrotoxicosis, which was supported by 
many workers,!*1^?' since this disease may 
develop due to neurogenic stress causing 
changes in the anterior thalamic nucleus 
of the hypothalamus.??9* Comprehensive 
studies??? have shown that the adrenaline, 
after administration, rapidly diffuses in 
the various tissues including the endocrine 
glands and the hypothalamus. Further, the 
quantitative estimation of radioactive nor- 
adrenaline and adrenaline showed higher 
uptake by the hypothalamus after pro- 
duction of stress. However, the localiza- 
tion of the particular cells in the hypo- 
thalamic areas responsible for the endo- 
crine and metabolic changes in the body 
after stress needs further studies. 


MATERIAL AND METHOD 


In this study 128 young male albino 
rats weighing Ioo-110 gm. were used. 
They were divided into 4 groups containing 
32 animals in each. 


PRODUCTION OF STRESS 


Two types of stress were produced in 
these animals; ;.e., chemical, and physical. 
For producing chemical stress, adrenaline 
was administered in 2 different doses, f.e., 


high dose (250 ug.) and a low dose (20 ug.). 
The physical stress was induced by pro- 
ducing multiple fractures of all the long 
bones without giving any anesthesia. The 
animals belonging to the first group of 32 
animals were given a single dose (20 ug.) 
adrenaline parenteral. In the second 
group of animals adrenaline was adminis- 
tered as a single dose (250 ug.) also paren- 
terally. The third grcup of animals was 
subjected to the production of multiple 
fractures of long bones as described by 
Udupa and Prasad.5 The fourth group of 
animals served as control. 


AUTORADIOSRAPHY 


Before starting the experiment, 25 micro- 
curies of H? adrenaline was administered 
intraperitoneally to all the animals. Four 
animals from each group were sacrificed by 
decapitation at the interval of 15 minutes, 
30 minutes, I, 2, 4, 8, 12 and 24 hours fol- 
lowing production of stress. After sacri- 
ficing the animals by decapitation, their 
brain (including the pituitary), the thyroid 
gland, heart, liver, kidney and the adrenals 
were dissected and fixed immediately in 
Bouin's fixative. Serial paraffin sections 
were cut at the thickness of 5 micra. A mini- 
mum of Io slides of each tissue of all 4 ani- 
mals from each group, sacrificed at dif- 
ferent intervals, was kept in close contact 
with Kodak AR-ro stripping film. These 
slides were placed in a light proof box and 
kept at 4?C. up to 12 weeks of exposure, 
according to the method described by 
Prasad.™ After 12 weeks, the slides were 
developed in Kodak 19B developer and 
stained with hematoxylin and eosin through 
the film. 

All slides were examined under the light 
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microscope and the presence of labeled 
adrenaline was assessed in arbitrary terms 
of 1+, 2+, 34+, 4+, and 5+ grades on 
che basis of the average value from the 
different slides. The maximum silver grains 
seen at a particular area in a given tissue 
were labeled as 5+ grade and the minimum 
sraceable grains were kept in the category 
RESULTS 

The results of this experiment showed 
that the radioactive tritiated adrenaline 
reached in different tissues at different 
intervals. The appearance of silver grains 
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in the hypothalamus, thyroid, adrenal, 
kidney, fiver and heart varied in time after 
different types of stress. 
HYPOTHALAMUS 

The microautoradiographic studies of 
brain belonging to different groups showed, 
that in control animals the labeled adrena- 
line had accumulated at 2 different places, 
ie. pata ventricular nucleus (PVN), and 
supraoptic nucleus (SON). In the control 
animals, the radioactive adrenaline local- 
ized in these areas at 12 hours after the ad- 
ministration (Fig. 1). In the cases of stress, 
produced by the administration of a high 
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Fra. 1. Histograms showing the presence of H* labeled adrenaline in the paraventricular nucleus (PWN) and 


the supraoptic nucleus (SON) based on the autoradiographic s: 


dy of the hypothalamus at different time 





intervals in various groups of experimentation. Here one carr see that the maximum grain accumulation 
was in the PVN as compared to the SON at different intervals 
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dose of adrenaline (250 ug.), the maximum 
number of grains could be seen in she PVN 
area as early as 30 minutes after adminis- 
tration (Fig. 1; and Plate 14). Ir the low 
dose adrenaline (20 ug.) group the radioac- 
tive substance accumulated at the same 
place, i.e., PVN, at the end of the ist hour 
(Fig. 1; and Plate 1). Similarly, stress pro- 
duced by multiple fractures yielded maxi- 
mum deposition of radioactive acrenaline 
also at the PVN, but later than the chemi- 
cal stress, 7.e., at the end of 2 hours ( Fig. 1; 
and Plate nC). 


THYROID GLAND 

Microautoradiographic studies of the 
thyroid gland in different groups of animals 
revealed that the accumulation of silver 
grains was more pronounced in the fol- 
licular epithelial cells and also in tke colloid 
substance of the control animals. The peak 
period for the appearance of racioactive 
substance was at the end of 2, hours 
(Fig. 2). This could be localizec in the 
blood vessels also. The animals receiving 
stress bv high dose of adrenaline showed 
maximum deposition at the end o^ 1; and 
30 minutes (Fig. 2; and Plate nÆ. In the 
group of animals which received «ow dose 
adrenaline it appeared after 30 minutes 
and gradually declined in the late- period. 
Animals that received physical stress 
showed maximum accumulation »f silver 
grains 1 hour after the production of 
trauma (Fig. 2). 


ADRENAL GLAND 


The maximum accumulation of the silver 
grains in the adrenals was at 24 hours after 
the administration of radioactive adren- 
aline, whereas in fractured animals the 
maximum accumulation could be seen after 
3o minutes, followed by gradual disap- 
pearance. In cases of high dose adrenaline 
stress, the appearance of maximum silver 
grains was after 15 minutes only, both in 
the cortex and medulla, followed by a 
gradual decline. The maximum radioactive 
adrenaline could be visualized at the end 
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of the 2nd hour (Fig. 2), when adrenaline 
was injected in the optimum dose. 


HEART 

In the control animals, the radioactive 
material was diffused in the cardiac muscles 
as well as in the blood vessels within 14 
minutes after administration; it raised 
again at the end of 24 hours, with a de- 
creased activity in between (Fig. 3). In 
the fractured animals the radioactive sub- 
stance was more pronounced at the end of 
jo minutes after production of the trauma. 
This was followed by rapid fall in the con- 
tent, leading to complete disappearance 
at the end of 2 hours (Fig. 3). The animals 
receiving high dose adrenaline stress 
showed remarkably increased content 1S 
minutes after the injection, localized in 
the cardiac muscle and in the chordae 
tendineae. The number of silver grains was 
much less in the low dose adrenaline 
treated animals in comparison with those 
treated. with a high dose of adrenaline 
(Fig. 3). 

LIVER 

Microautoradiographic studies of the 
liver tissue in contro] rats revealed that 
the radioactive adrenaline started appear- 
ing within 15 minutes, followed by maxi- 
mum uptake by the end of 26 hours, 
whereas the fractured animals showed 
maximum uptake at the end of the ist 
hour, followed by gradual disappearance 
leading to complete absence bv the end of 
2 hours. The animals receiving 250 ug. 
adrenaline showed radioactive grains in 1g 
minutes, gradually increasing up to 2 hours 
(Fig. 3). Since all the animals died during 
the later period, the studies could not be 
continued further. The radioactivity was 
much lower throughout the experiment in 
those animals that received optimum dose 


of adrenaline. 


KIDNEY 


In the normal animals the silver grains 
were found localized in the glomeruli, 
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Prate 1. (/4-C) S.S. Brain of rats through paraventricular nucleus (PVN) showing deposition of radioactive 
granules 30 minutes after the administration of H? adrenaline in different groups: (4) 250 ug. adrenaline; 
(B) 20 ug. adrenaline; and (C) after fracture of limbs (X620). (D-F) S.S. Brain of rats through PVN 
showing accumulation of radioactive granules after 60 minutesof H? labeled adrenaline injection in different 
groups: (D) 250 ug. adrenaline; (E) 20 ug. adrenaline; and (F) after fracture of limbs (X 600). 








Prate m. C4-C) S.S. Brain of rats through paraventricular nucleus (PVN) showing appearance of silver 
grains 2 hours after the HB adrenaline injection in different groups: L) control; (B) 26 ug. adrenaline; and 
(C) after fracture of limbs (X 600). (D-F. Microautoradiographs of thyroid glanc after 50 minutes of H® 
adrenaline injection: (D) control with no sikver grains; (E) 20 ug. adrenaline -silver grains are present in the 
interfollicular space and in few follicular clls; and (F) after fracture of limbs the silver grains are visible 
in the follicular space and in the lumen ot the blood vessels (X 450). 
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Fic. 2. Histograms showing the presence of radioaet 
adrenal glands after different tim 


reaching the peak at the end of 1 hour. 
This peak was found at the end of only 30 
minutes after producing fracture, followed 
bv gradual disappearance by the end of 24 
hours. The animals receiving low dose 
adrenaline stress showed only traceable 
radioactive material throughout the period 
of experimentation (Fig. 3). 
DISCUSSION 
The changes caused by various types of 
stress~~chemical, physical or psychologic 
are transmitted immediately to the central 
nervous svstem through the neurohumors. 
After this, the different areas of the brain 
stimulate the endocrine glands, resulting 
in various endocrine and metabolic changes 
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re material in the thyroid and 
intervals. 


in the body. Several workers? 1916252 have 
demonstrated the presence of neurohumors 
in the hypothalamus and their involve- 
ment ia the control of neuroendocrine 
functions and other physiologic activities. 
Other authors?!—75 have shown that 
the accumulation of one of the neuro- 
humors, że., adrenaline in the hypothat- 
hypothalamic center for the liberation of a 
stress factor. This produces various physio- 
logic amd chemical changes in the body 
through different endocrine glands. It has 
been suggested that adrenaline acts di- 
rectly on adenohypophvsis.?? However, 
the mechanism of action, and the tope- 
graphic site of action of adrenaline in stress 
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Fic. 3. Histograms showing the presence of diffused radioactive adrenaline in the renal, 
hepatic, and cardiac cells at different time intervals. 


on the cells are not yet clear.’ The results of 
our experiment have shown that after the 
production of experimental stress (physical 
or chemical), there was maximum accumu- 
lation of H? labeled adrenaline in the para- 
ventricular nucleus and little in the neurons 
of the supraoptic nucleus. This suggests 
that probably PVN may be the center for 
the production of such types of changes in 
the adrenal medulla after stress. This sup- 
ports the findings of Carlsson ef a/.,* and 
Fuxe ef aL,* who have histochemically 
localized the amines in the SON, PVN and 


limbic system. The high quantity of 
labeled H? adrenaline in SON and PVN 
also suggests that the exogenous or in- 
creased endogenous adrenaline stimulates 
the neurons of these nuclei. This corrob- 
orates our earlier conclusion that adrenaline 
along with antithyroid agents stimulates 
the neurosecretory activity of SON in ex- 
perimentally produced hyperthyroidism. 

Apart from the study of the brain, the 
distribution of labeled adrenaline has also 
been investigated in other organs such as 
the thyroid, adrenals, heart, kidney and 


curies of radioactive 
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the liver. This correlates well with the 
observations made by Axelrod,?? eee 
et al. Euler and Folkow, «urina et al. 
Moore, and Nelson aid Samuel?’ that the 
traumatic stress brings about functional 
changes in the endocrine glands and the 
physiologic functions of the body. The poor 
accumulation of H? adrenaline in the kid- 
nev suggests that probably the excretion 
rate of adrenaline is slow and delayed after 
trauma. This mav be because the kidney 
goes into a Stage of shock after trauma, re- 
sulting in its functional derangement. 

Further, the neurohumoral imbalance 
caused by exogenous administration of 
adrenaline or excessive endogenous secre- 
tion of adrenaline might cause stimulation 
of the endocrine glands and other tissue 

different time interval to produce the 
various physiologic changes in the body to 
meet the emergency. 


SUMMARY 


The site of action and the pathways of 
adrenaline after stress have been studied 
by using H? labeled adrenaline. 

In this study the stress was induced in 
rats by producing fractures of the long bones 
and also by administering exogenous adre- 
naline in different doses. Animals were 
sacrificed at the interval of 15 minutes, 30 
minutes, 1 hour, 2 hours, 4 hours, 8 hours: 
12 kours and 24 hours after producing 


stress. 


All animals were injected with 25 micro- 
adrenaline intra- 
peritoneally before the production of stress. 

After sacrificing the animals, the brain, 
all the endocrine glands, the heart, the 
liver and the kidney were subjected to 
microautoradiography. 

We could localize the particular cells in 
the hypothalamus (PVN) which could be 
responsible for the endocrine and metabolic 
changes in the body after stress. The ra- 
dioactive adrenaline granules could be seen 
in the various tissues at different intervals, 
including the thyroid gland, adrenal gland, 
heart muscle, liver, kidney, etc., suggesting 
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the site of action of adrenaline on these tis- 
sues at different periods. 
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A RAPID SIMPLE IMPROVED METHOD FOR THE 
PREPARATION OF Tc” RED BLOOD 
CELLS FOR THE DETERMINATION 

OF RED CELL VOLUME* 
By WILLIAM C, ECKELMAN, Pi.D.,f RICHARD C. REBA, M.D.,t and 
SOLOMON N. ALBERT, M.D.t 


WASHINGTON, D, C 


tion is useful to document the presence 
of polveythemia in patients with an ele- 
vated hematocrit and in patients before and 
after surgery. It is known that the estima- 
tion of the total blood volume from the 
plasma volume measurement may be less 
accurate than. when the red cell volume 
measurement is used.! 

Technetium red blood cells are less ex- 
pensive to prepare than Cr? labeled cells, 
because they can be prepared as needed in 
the Clinical Nuclear Medicine Department 
from the existing generator system. Fur- 
thermore, the radiation dose to the patient 
with Tc?" red cells is about one-tenth of 
that with Cr^,^?5-—an important con- 
sideration in children. Because of rapid 
physical decay, counting statistics and 
uniform dose are maintained when re- 
repeated studies are necessary. 

An improved version of the published 
technique of labeling red blood cells with 
technetium using stannous chloride?? has 
been developed so that red cell labeling can 
be carried out in about 30 minutes, using 
the patient’s own blood. We have also 
studied the labeling of Rh, Kell, cells (re- 
ferred to as Rh, cells hereafter) for use in 
clinics with high red cell volume referral 
rates. The advantages of the present 
method are decreased labeling time and 
better mixing of reagents, which are 
achieved by the elimination of the separa- 
tion of plasma and red cells and by the 
dilution of Te®"O,> and stannous chloride 


i | ‘HE. red blood cell volume determina- 





* From the Department of Nuclear Medicine, Washington Hospital C 


in certain chloride free solutions such as 
citrate. In addition, a citrate anticoagulant 
has been developed with strong buffering 
capaeity which allows the stannous chloride 
to be stored in a strong acid solution. This 
capacity allows the determination of steril- 
itv and apyrogenicity before use which 
could not be done in the original procedure 
that required freshly prepared tin citrate. 
METHOD 

The stannous chloride solution is pre- 
pared in a N, purged commercial glove 
box by adding so mg. SnCl2H;O to 0.43 
ml. cf 11.4 N HCI and diluting to 5 ml. 
with sterile water. The aseptic addition of 
o.t mi. of this solution to « ml. of citrate 
solution (3 per cent sodium citrate, 1 per 
cent citric acid) results in a solution con- 
taining 200 ug. SnCl;2 H:O per ml. which is 
stable for 8 hours. The original tin chloride 
solution is stable for at least 2 weeks. 

The procedure is as follows: 

1. Add <2 ml. TcO, to 3 ml. of citrate 

anticoagulant solution 

2. Add TcO,- citrate solution (Step 1) 

ro & ml. of heparinized whole blood 
3. Mix for 5 minutes 
4. Addi ml. of tin citrate solution 
s. Mix for 1 minute 
6. Add 3o ml. saline and centrifuge 
7. Repeat saline wash and re-suspend 

cells for injection. 


Two saline washes were sufficient to de- 
crease the unbound technetium to less than 





cer; the Department of Radiology, George Washington 


University Medical Center, t. Washington, D. C.; and the Department of Anesthesiology, Washington Hospital Center,E Washington, 


Dc 


This project was performed in the George Hyman Memorial Research Buskling at the Washington Hospital Center. 


861 


862 


W. C. Eckelmar, R. C. Reba and S. N. Albert 


AuGUsT, 1973 


TasrkET 






DETERMINATION 





/Ratioof Ratio of! 





. | 1§to | 1§ to 
Patient | 30 min. | 30 min. | 

| Tel : C ret 

.03 | 1.05 | 1 d 

o: | roo | i | 

.o8 | 1.03 | rs i 

.og ] ror | 1 

o2 ior. 1 

.o2 | 1.00 | po | 

,oà | 1,00 | 1c | 

O4 OROL | l i 

o4 | 1.04 | 2 | 

o8 | LOL | i i 

of | ror | 1 | 

.o2 ij 1.06 | 1 1 

OF 1.00 | 1 i 

99 1,02 | 1 | 

o3 | EOF. | 3 i 





RBC = red blood cells. 


1 per cent (Table 1). A third saline wash 
removed «1 per cent of the activity 
(Table 11) and a subsequent saline wash 
24 hours later also produced <1 per cent 
unbound technetium. This latter fact is 
important when the Rh, negative ce ls are 
to be used the day following the laoehng 
procedure. The osmotic fragility ct the 
cells is in the normal range after tae 24 
hour wash. 

Crt and Tc? labeled red blood cell 
volume determinations were simultane- 
ously compared using 2 techniques. Cr” 
Rh, cells were used for all Cr! red blood 
cell volume determinations. One corapari- 
son was carried out using whole blood la- 
beled with Tee. Three ml. whole blood 
samples and a 1:1000 dilution of the stan- 
dard were counted in a 13 inch well crystal. 
Blood volume was caleulated by 2 tech- 
niques: time zero, obtained by extripola- 
tion of the 15 and 3o minute volumes and 
by the volumes at 15 minutes after injec- 
tion. The second comparison used packed 
Rh, red cells labeled with Tc? and ucilized 
direct counting of the standard and a 
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plastic coil technique to count the blood 
samples.? Use of 200 uc of Tc?» permitted 
the use of blood samples as small as 0.4 ml. 
with counting errors of less than 1 per cent 
for 1 minute counts. 

A dual channel analyzer was used for all 
counting and appropriate corrections were 
made for Cr? Compton scattering de- 
tected in the Tc#" window. 


RESULTS 


The results obtained by the first tech- 
nique are presented in Table 1. The varia- 
tion between the 15 and 30 minute sam- 
ples for Tc?» blood volume is not sig- 
nificantly different from the variation be- 
tween the 15 and 30 minute samples for 
Crt, The Tc?» and Cr? rs minute vol- 
umes had a correlation coefficient of 0.965. 
Likewise, the Tc total blood volume at 
15 minutes and that calculated by extra- 
polation differ on the average by 3.3 per 
cent or 151 ml.—not a clinically significant 
difference. The average labeling yield was 
41.7 per cent, but there was considerable 
variation which was probably due to dif- 
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ferent protein affinities for reduced tech- 
netium. No free pertechnetate was found 
concentrated in the thyroid, salivary glands 
or stomach in those cases in which gamma 
camera images were taken. 

The results obtained by the second com- 
parison are presented in Table 11. The ratios 
of 10 minute to 20 minute count for Tc” 
and Cr? are in good agreement as are the 
Tc’ and Cr?! red blood cell volume deter- 
minations. The Tc**» and Cr? 20 minute 
volumes had a correlation coefficient of 
2.992. The Tc??» labeling yield for the Rh, 
packed red cells was greater than 70 per 
cent in all cases, whereas a range of 57-70 
per cent was reported in a recent study? 
using earlier methods. 


DISCUSSION 


A rapid, simple and efficient method for 
the preparation of Tc?» red blood cells 
for the determination of red cell volume 
has been clinically tested and found to be 





equivalent to the presently used Cr? red 
blood cells. This labeling method offers 
distinct advantages because the tin reduc- 
ing solution can be prepared as a stock 
solution and the labeling procedure can 
be completed in 30 minutes. This procedure 
is idea! for pediatric cases because of the 
low radiation dose of Tc?*», The procedure 
is also useful for blood volume determina- 
tions in small animals, as shown in the 
early developmental work,* because of the 
good counting statistics and rapid physical 
decay of the Tc??" isotope which allows 
for small blood samples and repeated 
studies. 


SUMMARY 

An improved method of labeling red 
blood cells with Tc? has been developed. 
The labeling technique uses a citrate anti- 
coagulant with a strong buffering capacity. 
This allows the stannous chloride reducing 
agent to be prepared as a stock solution. 
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In comparison to other related methods, 
larger volumes of the reducing material 
and pertechnetate are used which results 
in better mixing with no decrease in yield 
Only 2 centrifugation steps are required 
to obtain approximately 40 per cent vield 
with whole blood; the entire procedure 
takes approximately 30 minutes. 

Red blood cell volumes were determined 
simultaneously in 35 patients using To» 
and Cr°!. The difference between individual 
measurements was not clinically or statisti- 
cally significant. 

This procedure is ideal for pediatric pa- 
tients because of the low radiation dose of 
Tee, It is also advantageous because of 
the good counting statistics and rapid 
physical decay of the Tc* isotope, which 
allows for small blood samples and re- 
peated studies. Likewise, accurate and 
precise blood volume in small animals, 
e.g., rat, guinea pig, rabbit, etc., can be 
conveniently accomplished. 
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SERIAL SCINTIGRAMS IN THE COURSE OF ECTOPIC 
BONE FORMATION IN PARAPLEGIC PATIENTS* 
By GEORGES MUHEIM, M.D,t ALFRED DONATH, M.D.t 
and ALAIN B. ROSSIER, M.D.$ 


GENEVA, SWITZERLAND 


CTOPIC bone formation has been a 

well documented complication of para- 
plegia since its classic description by Dé- 
jerine and Ceillier? in 1918. It can lead to 
complete ankylosis of the hips or knees. Ac- 
companied by elevation of the serum alka- 
line phosphatase? subsequent normaliza- 
tion of this parameter is believed by some 
authors to indicate that the process has be- 
come inactive.? 

Surgical removal of ectopic bone has 
often been followed bv recurrence.! Two of 
our patients who had ectopic bone removal 
prior to this studv, with a normal alkaline 
phosphatase and a stabilized roentgeno- 
graphic appearance, showed evidence of re- 
currence, 

Ectopic bone formation is known to have 
a high uptake of osteotropic radionu- 
clides.*4 

The purpose of this study is to determine 
by serial scintigrams the earliest possible 
moment for removal of ectopic bone with- 
out risk of recurrence. 

MATERIAL AND METHOD 

Thirty-six paraplegic patients between 
18 and 59 vears of age (average 32 vears) 
were studied. 

The scanned area included the pelvis 
and, if affected by ectopic bone formation, 
the knees. Scannings were performed with 
a Mecaserto Mog scintillation scanner 
equipped with a 3X3 inch Nal crystal 
shielded by a 37 hole focusing collimator. 
A roentgenogram was taken simultaneously 
with a scintigram by means of an overhead 
x-ray unit. A system of lead coordinates in- 
corporated into the scanning table provided 


* From the University Hospital of Geneva, Geneva, Switzerland. 


T Division of Orthopaedics, Department of Surgery. 


accurate positioning of the roentgenogram 
with respect to the scintigram (Fig. 1; and 
3, 41 and B). The number of impulses on a 
surface of 17 X30 mm. over the maximum 
uptake of ectopic bone was divided by the 
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Fic. 1. Two year old ectopic bone formation of the 
right hip in a paraplegic patient. A scintigram 
with a simultaneous roentgenogram was obtained 
3 hours after the intravenous injection of 1 me 
Sr") The number seen on the roentgenogram is 
part cf the system of lead coordinates incorporated 
into the scanning table, which provides accurate 
positioning of the roentgenogram with respect to 
the scintigram, The radionuclide uptake by the 
ectopic bone formation is normal. 


Í Chief of Division of Nuclear Medicine, Department of Internal Medicine, Professor of Nuclear Medicine. 
$ Chief of Spinal Cord Injury Center, Institute of Physical Medicine and Rehabilitation. 
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MONTHS AFTER CLINICAL ONSET OF ECTOPIC ~ BONE FORMATION 


Fic. 2. (d-F) Uptake ratios of serial Sr 





scintigrams in 6 unoperated paraplegic patients with recent 


ectopic bone formation. The uptake ratios are expressed in per cent of uptake ratio of the first scintigram. 
In patients f and Æ, the uptake by the ectopic bone formation had become normal. 


number of impulses on an equal surface 
over the anterosuperior iliac spine, which 
was used as a reference point (Fig. 5,.7 and 
B). The uptake ratio thus obtained is inde- 
pendent of the injected dose. 

Ratios of different scans in the same pa- 
tient can be compared and are indicative of 
absolute changes in uptake, provided the 
interval between injection and scanning is 
kept constant. 

Sr* seintigraphies. In the early phase of 
the study, 4 patients underwent between 
rand 4 Sr* scintigraphies over a period 
ranging from to to 15 months, Because of 
the long physical and biologic half life of 
Sr*, the minimum interval between 2 
scintigraphies was kept at 5 months. One 
hundred uc of carrier-free Sr” was injected 
intravenously. Scans were obtained 1 or 2 
weeks after injection. The interval between 
injection and scanning was kept constant 
for the same patient. 

Sr scintigraphies. Frequent repetition 
of scintigraphies with little radiation risk is 





possible with the use of the short-lived ra- 
dionuclide Sr*», There were 32 patients 
who had between i and 7 Sr?" scintig. 
raphies. The interval between scannings 
was 2 months for patients without, and 1 
month for patients with ectopic bone for- 
mation, Scans were obtained 3 hours after 
intravenous injection of 1 mc Sr9», Sys. 
tematic scanning of patients without ec- 
topic bone formation was discontinued 6 
months after intury, as the chances for this 
complication to occur after that time are 
small. 


RESULTS 
A. PATIENTS WITHOUT ECTOPIC BONE FORMATION 


Twenty-five paraplegic patients without 
clinical or roentgenographic evidence of 
ectopic bone formation had between 1 and 
4 Sr** scintigraphies of the pelvis (total 
65). The uptake was always normal except 
when it was increased at the site of removal 
of bone grafts for spondylodesis or at the 
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left side. On a third scintigram 2 months later, it had decrease 


Ectopic Bone Formation 
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lac. 3. Ectopic bone formation of both hipsin 

a paraplegic patient. (7) Sr* scintigram 2 
years after clinical onset of ectopic boae 
formation shows a high radionuclide up- 
take by the bone masses. The squares m- 
dicate the areas in which the dots were 
counted in order to obtain an uptake rato, 
Uptake ratio (ectopic bone formation /aa- 
terior superior iliac spine) is 4.7 on the rigat 
side and 8.7 on the left side. (B) Sr“ sein i- 
gram 23 months later. The uptake ratiohas 
increased to 5.3 on the right and 14.9 on the 
xi to 12.2 on the left side. (C) Bone masses 





were then removed from the right hip. (D) Three months later there is severe recurrence of ectopic bore 
formation at the right hip. Bone masses were then removed from the left hip. (Æ) Two months later the-e 


is mild recurrence at the left hip. 


site of associated fractures of the pelvis or 
hips. 
B. PATIENTS WITH ECTOPIC BONE FORMATION 

t. Unoperated cases. 

(a) Ol? cases. Three patients with old 
ectopic bone had 1 Sr? or Sr scintigraphy 
each. Two patients with 24 and 4 vear old 
ectopic bone formation around the hips 
had a normal uptake (Fig. 1). One patient 
with a 25 vear old ectopic bone formation 
around the knees still had an increased 
uptake, 

(b) Recent cases. Six patients had be- 
tween 2 and 7 Sr?» scintigraphies over pe- 
"iods ranging from 4 to 11 months after the 


clinical onset of ectopic bone formatioa 
(Fig. 2, 44-7). The general tendency of the 
ratios had been to decrease irregularly wita 
time except in 2 cases, In 1 case it increase 1 
slightly over § months (Fig. 2B, femor:l 
neck), and in the other case it did net 
change over 11 months (Fig. 2C). In 2 pa- 
tients tig. 2, Z and Æ) the uptake over 
ectopic bone had become normal after 4 
and 6$ months, respectively. 
2. Operated cases. 





Case: (Fig. 3). A st year old man with 
paraplegm and complete ankylosis of both hip: 
by ectopæ bone formation had the bone masse: 
removed on the right side 2} years after the 
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MONTHS AFTER CLINICAL 
ONSET OF ECTOPIC - BONE FORMATION 
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Fic. 3. (F) Uptake ratios of 3 preoperative 
scintigrams in the same patient. 


clinical onset of the disease. Two scintigraphies 
at 2} month intervals prior to surgery had 
shown increasing uptake ratios (Fig. 37). There 
was immediate and severe postoperative recur- 
rence of ectopic bone formation. Two months 
later the bony masses on the left hip were re- 
moved. Three scintigraphies over a period of 43 
months prior to surgery had first shown in- 
creasing, then decreasing uptake ratios (Fig. 
3F). Postoperatively there was moderate recur- 
rence without limitation of joint motion. 


Case 11, An 18 year old paraplegic girl with 
complete ankylosis of both hips by ectopic bone 
formation had the bony masses removed from 
the left hip 3} years after the clinical onset of 
the disease. Three scintigraphies over a period 
of 13 months prior to operation had shown 
steadily decreasing uptake ratios for both hips 
(Fig. 4). There was no recurrence of ectopic 
bone formation. The same procedure was per- 
formed on the right hip 3 months later with no 
recurrence, 


DISCUSSION AND CONCLUSION 

Ectopic bone formation in paraplegia 
shows a high uptake of radiostrontium at 
the beginning of its course. Radionuclide 
uptake by ectopic bone on repeated scinti- 
grams in the same patient can be compared 
by means of an uptake ratio between the 
pathologic and normal bone. In most cases 
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this ratio tends to decrease with time, and 
uptake of ectopic bone can be normal as 
early as 34 months after the onset of the 
disease. Our limited experience seems to 
indicate that the risk of recurrence is small, 
if ectopic bone is removed after serial scin- 
tigraphies have shown steadily decreasing 
uptake ratios over several months. 

In some cases, however, strontium up- 
take remains high over several years and 
uptake ratios can even increase during this 
time. In these cases recurrence of ectopic 
bone formation seems probable after surgi- 
cal removal and operation is not indicated. 

In our experience a normal alkaline phos- 
phatase and a stabilized roentgenographic 
appearance are no guarantee against recur- 
rence of ectopic bone formation after its 
surgical removal. We therefore believe that 
if removal of ectopic bone is indicated in 
a paraplegic patient because of ankylosis 
of a joint, the operation should be preceded 
by serial scintigraphies until these are 
shown to have decreasing uptake ratios 
over several months. 


SUMMARY 

The course of ectopic bone formation in 
paraplegic patients was investigated by 
serial Sr* or Sr?» scintigrams. 

Differences in uptake on consecutive 
scintigrams in the same patient were ex- 
pressed by means of an uptake ratio be- 
tween ectopic and normal bone. 
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Fic. 4. Decreasing uptake ratios on serial Sr 
scintigrams in a paraplegic patient with ectopic 
bone formation of both hips. Surgical removal of 
the bone masses of both hips was performed after 
the last scintigraphy. There was no postoperative 
recurrence over an observation period of 6 months. 
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CLEARANCE OF TECHNETIUM PERTECHNETATE 
FROM THE HIP JOINT WITH 
ARTHROSIS DEFORMANS* 

By S. TANAKA, M.D., T. ITO, M.D, K. HAMAMOTO, M.D., and 


X. TORIZUKA, M.D. 
KYOTO, JAPAN 


ISASSOCIATION of the clinical eval- 

uation and the roentgen findings is a 
common experience in osteoarthritis of the 
hip despite direct correlation. In order to 
evaluate quantitatively the degree of dis- 
ease, complementary examinations, in ad- 
dition to clinical evaluation and roentgen 
study, should produce better results. Using 
urografin, remarkable usefulness of the 
analyses of clearance from joint cavity in 
the diagnosis and prognosis of various Joint 
diseases was reported by Shinno ef a," 
and Matsunaga ef a/.,° and using phenol- 
sulphophthalein (PSP) was also reported 
by Sharp," and Nakamura ef a£." Use of 
radioisotope to study clearance from joint 
cavity was also reported by Hollander and 
Moore,’ Harris and Millard,® Davison and 
Wisham,® and Matsunaga ef ai’ Most 
studies, however, were concerned with the 
knee joint. 

In the present study, Tc??» pertechnetate 
was injected into the hip Joint and clear- 
ance of the radioisotope from the joint 
cavity was investigated by extracorporeal 
measurement in order to determine corre- 
lation to the disease state. 


MATERIAL AND METHOD 


Fifteen in-patients with unilateral osteo- 
arthritis of the hip were studied. The op- 
posite normal side was used as control. 

Sterile solution of 1 ml. containing 200 
uc of technetium ggm pertechnetare was in- 
jected first into the healthy Joint, then the 
affected joint, both under fluerescopy. 
Fifteen minutes after injection into the 
healthy side, the radioactivity of the hip 
joint area was recorded in chronologic se- 
quence for approximately 1 hour using 


2 X 2 inch Nal (TI) crystal directed scin- 
tillation counter (Fig. 1). Each value ob- 
tained by continuous measurement was 
plotted on a semilogarithmic scale as a 
function of time. The curve became almost 
linear after more than 22 minutes in most 
cases. This linear portion was extrapolated 
to zero time to obtain Y.= B, — X, in order 
to calculate the half-life T3 (Fig. 2). From 
each measured value of Y, corresponding 
values on Y, curve were subtracted to 
obtain Y;—.4, — X. In the present study, 
the rate of clearance (slope) was calculated 
on line Ys only, both on the healthy and 
the affected side. The ratio of the slope was 
then calculated and compared with the 
clinical and roentgen findings. In order to 
assess the clinical and roentgen findings, 
evaluation scales, formulated by Japanese 
Orthopaedic Association? and shown in 
Tables 1 and 11, were used. 


RESULTS AND DISCUSSION 


Table 1: summarizes the clinical and 
roentgen scores, the rate of clearance 
(slope), and the slope ratio in 15 cases. As 
seen in Figures 3 and 4, positive correla- 
tions were noted between the clinical find- 
ings and the slope ratio, and between the 
roentgen findings and the slope ratio, with 
correlation coefficients of 0.70 and 0.66, re- 
spectively, suggesting high correlation. 

For study of the clearance from the 
joint cavity, histologic examination with 
injection of India ink, Berlin blue or silver 
nitrate into the joint cavity,” roentgen- 
ography after injection of urografin,** ra- 
dioactivity measurement or autoradiog- 
raphy after radioisotope injection, and 
measurement of the concentration of PSP 


* From the Departments of Orthopaedic Surgery and Radiology, Faculty of Medicine, Kyoto University, Kyoto, Japan. 
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in blood after intraarticular injection! 
were performed. To establish diagnosis or 
prognosis, methods using radioisotopes or 
PSP proved to be most adequate. Radio- 
isotopes such as Na?, I"-HSA, Tc, 
Aut and Y” were employed. Among these, 
Na? was used to study clearance after 
injection into the knee joint, while P*- 
HSA and Tc?» were used to study the 
accumulation of radioisotope in the joint 
after intravenous administration. ^ Aut" 
and Y*" were utilized for therapeutic pur- 
poses? 540 

In the present study, Te?" pertechnetate 
with a short half-life was used to study the 
significance of auxiliary diagnosis in the 
disease stage of osteoarthritis of the hip. 

In order to determine the site of an intra- 
articular injection into the hip joint, 
fluoroscopy is necessary. The radioisotope 
was injected after arthrography with 
urografin under fluoroscopy and con- 
firmation of the presence of the needle tip 
in the joint cavity. Since there is a rise in 
intraarticular pressure and induced pain 
when using urografin and radioisotope, the 
amounts of both materials were limited to 
less than 1 ml. The injection was first 
carried out on the healthy side, then on the 
affected. side. Only 2 minutes were  re- 
quired for this procedure. Measurement 
should be initiated immediately after the 
injection, but some time does elapse during 
transportation. of the patient from the 
fluoroscope to the apparatus for radioac- 
tivity measurement. In this study, mea- 
surements were initiated 15 minutes after 
injection on the healthy side. 

Clearance from the joint cavity is va he- 
matogeneous, lymphatic and tissue phago- 
cvtic routes. The mode of clearance varies 
according to molecular size and also par- 
ticular volume of the drained substance, 
intraarticular pressure, permeability of the 
synovial and subsynovial tissue, permeabil- 
ity of the capillary endothelium, and vari- 
ous factors of local blood flow. In radio- 
isotope clearance which forms a biphasic 
curve, the first rapidly decreasing part pre- 
sumably represents hematogeneous drain- 
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Vic. 1. Radioactivity of hip joint area was recorded 
using Sal (TI) crystal directed scintillation coun- 
ter. Decreasing radioactivity chronologically dem- 
onstrated. A= affected side; B= healthy side. 
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Vic. 2. Each value obtained by scintillation counter 
was plotted on a semilogarithmic scale. Curve Y 
derived from line Y; and Ys. Slope of each line was 
calculated. 
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age and the second slowly decreasing part 
lymphatic drainage. Since there was an 
interval of 15 minutes in this study, com- 
parison of the first phase was rather dif- 
ficult; therefore, only the second phase 
was studied. 

The clearance rate, distributed between 
0.74 and 2.04, is shown in Table 1. A 
definite correlation was not observed be- 
tween this distribution and the clinical or 
roentgen score. The ratio of slope in the 
slow phase of the affected side, as com- 
pared to the healthy side, showed a wide 
distribution from o.61 to 1.28. À definite 
correlation was, however, noted between 
these values and the clinical and roentgen 
scores (Fig. 3; and 4). In patients with a 
clinical. score above 60 and a roentgen 
score of 3 and 2, the slope ratio was more 
than 1.0. In patients with a clinical score 
of less than 60 and a roentgen score of 1 
and o, the slope ratio was less than 1.0. 
Harris and Millard’ reported that clearance 
of Na? is faster when inflammatory signs 


Tage Í 


CLINICAL EVALUATION SCALE OF THE HIP 


Pain 





Mobitity 


No or negligible 409* Flexion of more than Abduction of more than 
go degrees 12* so degrees 8* 
Pain slight and inconstant 20 — Flexion between 60 and Abduction between 20 
Rg degrees 9 and 29 degrees 6 
Pain mild when walking, disappears with rest 10 Flexion between 30 Abduction between 10 
and $9 degrees 6 and 19 degrees 4 
Pain severe when walking, diminishes with rest $/— Flexion under 29 de- Abduction under 9 de- 
grees 3  grees 2 
Pain intense, and spontaneous o  Ankylosis or fixed deformity with bad position o 
Walking ability Activities of daily living 
Easy Dithcult Impossible 
Normal or approximately normal — 20* Chair sitting 2 i o* 
Sitting on straw mat 2 1 o 
Without cane, but with slight limp 1s Bowing, while sitting on straw mat 2 I o 
Sranding up 2 1 o 
A long time with cane or short time Stooping 2 I o 
without cane and with limp ro Puttingon and removing socks 2 1 o 
Need of crutches when outside $ Cutting toe nails 2 f o 
Standing on one leg a n o 
None o Going up stairs 2 [ o 
Going down stairs 2 I o 








Vot, 118, No. 4 


Clearance of Technetiuc Pertechnetate 873 


Taste I 


ROENTGEN EVALUATION SCALE OF THE HIP 





Joint space 






4 Normal Negligible 


3 Narrowing negligible 


t2 


Narrowing slight 


1 Narrowing marked, especially 
in weight bearing portion 


o Disappearance in weight bear- 
ing portion 


of chronic rheumatoid arthritis are present. 
Hollander and Moore? reported a parallel 
relationship between the clearance rate of 
Na? and intraarticular temperature in the 
osteoarthritic joint. Davison and Wisham? 
pointed out that the faster clearance of 
Na? in arthrosis deformans was due to 
dilatation of the synovial blood vessels. 
According to Nakamura ef a/.,!' inflamma- 
tion induced both increased capillary 
permeability and increased blood flow. A 
rise in the rate of PSP clearance in osteo- 


Changes of bone structure 


Irregularity of bone trabezulation 


Sclerosis of acetabulum 


Sclerosis of acetabulum, cyst of 
acetabulum or femoral hec 


Sclerosis of wide portion 








Deformity of acetabulum and/or 
femoral head 


Negligible 
Congenital or acquired deformity 
suspected of causing osteoarthr:tis 


Osteophyte formation slight 


Osteophyte formation mild 


Osteophyte formation marked, de- 
structive change 


arthrine knee, therefore, indicates intensity 
of local inflammation. A slope ratio of 
more chan 1.0 in the stage of prearthrosis 
and imitial arthrosis is considered to m- 
dicate inflammatory changes and increased 
permesbility of the joint capsule. The slope 
ratio cf less than 1.0 in the stage of ad- 
vancec and terminal arthrosis may m- 
dicate intense fibrotic changes in the Joint 
capsule resulting in decreased permeabil- 
ity. Tse slope ratio in this study is related 
not orly to the clinical and roentgen find- 
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SUMMARY OF CLINICAL AND ROENTGEN SCOSS, RATE OF CLEARANCE 


(SLOPE) AND SLOPE RATIO IN 45 CASES 





Rate of clearance (slope) 





l Clinical Roentgen 
MES BR ed side Healthy side Slope ratie 

49 E 40 [e 0.74 O.75 0.99 
ao F 68 2 2.95 o.8g 1.07 
22 D pri 2 o.87 Oo.84 1.04 
57 F 43 o 9.69 0.95 0.73 
21 F 68 2 o.83 0.65 1.28 
24 F 2 5 O.9l o.78 1.17 
St ie 43 1 o.82 [35 o.b61 
44 E 5s I 1.49 2.00 O.75 
48 F $2 i eae Gp 1.07 1.09 
39 F 70 2 2.04 1.95 1.05 
62 E 45 o 1.19 1.64 0.77 
44 M 64 1 O.94 1.01 9.93 
i9 E 56 H a.96 1.05 O.6l 
23 F 22 E 1.06 0.96 1.10 
$4 I 62 2 1.15 1.09 90.96 





Slope ratio 
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Clinical score 
hic. 3. Positive correlation demonstrated between 


clinical score and slope ratio. y = correlatien coef- 
cient, 


ings, but also to the degree of inflam mation 
remaining hithertofore unknown. As an 
auxiliary method for the determination of 
the stage of an osteoarthritic hip. these 
results are considered significant. 


SUMMARY 


In patients with osteoarthritis of the hip, 
technetium ggm pertechnetate was injected 
into the hip Joint cavity under fluorescopy, 
and the clearance was measured by scintil- 
lation counter. 

An obvious correlation with the -linical 
and roentgen findings was seen in the slope 
ratio of the radioisotope clearance rate 
when affected and healthy sides were com- 
pared. 

In prearthrosis and initial arthrosis, the 
slope ratio was usually more than 1.0 in- 
dicating a relative increase in the clearance 
rate on the affected side, while in advanced 
and terminal arthrosis, the slope rasio was 
usually less than 1.0 indicating a relative 
decrease in the clearance rate on che af- 
fected side. 

Seisuke Tanaka, M.D. 

Department of Orthopaedic Surgery 
Faculty of Medicine 

Kyoto University 

$3 Shogoin-Kawara-cho, Sakyo-ku 
Kyoto, Japan 
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Fic. 4. Positive correlation demonstrated between 
roentgen score and slope ratio. y=correlation 
coefficient. 
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NTIL recently the role of the radiation 
therapist in the management of pa- 
tients with carcinoma of the prostate was 
confined primarily to palliation of painful 
bone metastasis. Today this scope has 
widened to encompass the following areas: 


1. Treatment of the primary tumor 

2. External irradiation treatment to 
metastases 

3. Treatment of diffuse osseous metas- 
tases with P? 

4. Treatment of diffuse metastases with 
yttrium go hypophysectom: y 

5. Prophylac tic irradiation of the breasts 
prior to estrogen administration in 
order to prevent gvnecomastia. 


TREATMENT OF THE PRIMARY TUMOR 


Review of the recent literature reveals 
that an emotional rather than a scientific 
approach has dominated the chapter con- 
cerning the primary treatment of carcinoma 
of the prostate. Although the efficacy of ra- 
diation therapy for prostatic carcinoma has 
been questioned, there is today a growing 
wave of enthusiasm favoring radiotherapy 
as apr imary form of treating carcinoma of 

the prostate. These tumors are raciosensi- 
tive, as evidenced by the fact that massive 
inoperable tumors have regressed with su- 
LN age radiotherapy and symptomatic 
metastases have improved with radiation 
therapy. 

Are these tumors radiocurable? We be- 
lieve that they may well be; however, suth- 
cient time has not elapsed to answer that 
question conclusively. The medical litera- 
ture as well as contemporary scientific 
meetings have presented the results of 


series of patients treated surgically and, or 
radiotherapeutically, in which the 5 and 16 
year survival rates are rather promising; 
these authors, however, do not appear to be 
cognizant of the fact that there is little dif- 
ference in the 4 year survival in patients 
with small localized tumors who have been 
treated with radical surgery, stilbestrol, 
transurethral resection or, in some rare in- 
stances, no medical treatment at all. Con- 
sequentlv, the same survival rate is to be 
expected after radiotherapy. Another dith- 
culty involved in evaluating the various 
modes of therapy is the clinical staging 
which is done without the benefit of sur- 
gerv; one can readily see the great caution 
which should be exercised in attempting to 
compare various modes of therapy for car- 
cinoma of the prostate when different stages 

from different institutions are presented. 

The main advantage of radiotherapy over 
radical prostatectomy is the preservation 
of sexual potency. There are, however, re- 
cent reports of sexual impotency after ra- 
diotherapy, which range from 25 to 40 per 
cent. 

Our material consists of 25 cases treated 
at the Cleveland Clinic from 1966 to 1972. 
'The age range is 49 to 8o with 16 cases being 
under the age of 65 vears. 

The distribution by stage is shown in 
Table 1. 

The patients were treated employing the 
technique proposed by the National Proto- 
col for Radiation Therapy for Carcinoma of 
the Prostate and published by del Regato.? 
Radiation was delivered using cobalt 60 via 
anterior, posterior and perineal ports, all of 
which are demonstrated in Figure 1. The 
source skin distance (SSD) was 80 cm. The 


* From the Department of Radiation Therapy and Urology, Cleveland Clinic and Cleveland Clinic Foundation, Cleveland, Ohio. 
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DISTRIBUTION BY STAGE 





Stage* No. of Cases 

A 

B 

C 

D 
Total 





` Stage A= incidental findings Stage B= palpable tumor con- 
fined to the prostate; Stage C= tumor extending outside the 
prostate but confined to the pelvis with or without positive 
lymph nodes or an elevated acid phosphatase; Stage D= metas- 
tases outside the pelvis, i.e, lymph node and/or osseous metas- 
tases. 





cases received doses ranging from 1,770 to 
1,988 rets. 

Admittedly, our follow-up time is short, 
but we believe that there are 2 significant 
points which can be learned from our retro- 
spective study: (1) the significance of the 
histologic differentiation of the tumor; and 


of Prostate 


or 
I 
M 


Tape IT 


DISTELRUTION ACCORDING TO HISTOLOGY, CLINICAL 
STATUS AND STAGE 





Undifferentiated 
or Poorly 
Differentiated 


Moderately 
and Well 
Differentiated 





No. Alive 





No. | Alive 

of | and = of | and 

Cases | Well | Cases ^ Well 
= o o o o 
E 9 9 o o 
C 4 4 5 2 
D o o 7 o 
Toral 13 12 2 





(2) the value of post-treatment needle bi- 
opsy. 

Table 11 shows the distribution of our 25 
cases according to histology, clinical status, 
and stage. It is important to state that 
those patients having poorly or undifferen- 











10 x 12 cm 


Fic. 1. Technique of irradiation of the primary carcinoma of the prostate. 
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Interval 
from 
Treatment 


$ mao. 
ivr, 


6 mo. 
th vr. 


4 mo. 
! vr. 
1j vr. 


8 mo. 
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CASES WITH POSITEVE NEEDLE BIOPSY AFTER THERAPY 


Histology and Stage 


moderately pe B 
moderately dinccohos cd B 
well differentiated C 

dede acco eA C 


well differentiated B 


Clinical Status 


prostate essentially 


normal 
prostate essentially 
normal 
prostate essentially 
normal 
prostate essentially 
normal 


prostate essentially 
normal 


Acid Phosphatase 





normal 


normal 


elevated; normal after 
irradiation 


elevated; normal after 
irradiation 


normal 


tiated prostatic carcinoma who are alive 
and have symptomatic metastases were 
treated with irradiation and hormonal 
therapy (estrogens and, or bilateral orchiec- 
tomy). 

It can readily be seen that patients with 
an undifferentiated carcinoma did poorly 
with only 2 alive and well within. the 
g vear follow-up. Agreed that the number 
of patients is small and the staging is not 
balanced, one still should consider the his- 
tologic grading in determining treatment 
and evaluating more accurately the prog- 
nosis; 7.e.. one wonders if a patient with 
Stage A poorly differentiated carcinoma 
should undergo radical surgery as the pri- 
mary choice of therapy. 

Six patients with moderately or well dif- 
ferentiated prostatic carcinoma managed 
with cobalt 60 teletherapy had post-treat- 
ment needle biopsies of the prostate. Table 
ni lists the data. Residual neoplasm was 
found in the biopsy specimen in § of those 
patients. These 5 patients are clinically 
asymptomatic and have essentially normal 
prostates on rectal examination, Our pres- 
ent policy has been to observe and follow 
these patients closely and to periodically re- 
peat the needle biopsy. At this point in time 


we are unable to determine the significance 
of these positive biopsy reports. In a bio- 
logically complex tumor such as the pros- 
tate, a well differentiated slow-growing and 
dividing tumor may take vears to demon- 
strate the effects secondarv to the radiation 
therapy, since slowly growing cells do not 
immediately manifest radiation effects. A 
classic example of this is the development of 
myxedema in patients treated with 1?! for 
Graves’ disease. Total depopulation of thy- 
roid cells in this instance may take 10 to 15 
years to occur after the administration of 
the radioactive iodine. In the case of pros- 
tatic carcinoma, the intracellular radiation 
effect may take some time to manifest itself 
with cell death occurring only after a num- 
ber of postradiation cell divisions. On the 
other hand, these positive biopsies may 
represent residual active tumor and a fail- 
ure of radiation to control the primary 
lesion. Time and careful follow-up of these 
patients should help solve this dilemma. 
There were no severe radiation side 
effects secondary to radiation therapy and 
no sexual impotency has developed. This 
may be explained by the daily supervision 
of the patients involved with adequate ad- 
justment of the total dose to the patient’s 
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individual radiosensitivity and tolerance, 
avoiding rigid computer dictated dose/time 
relationships. 


EXTERNAL IRRADIATION FOR THE 
TREATMENT OF METASTASES 

Radiation therapy is very effective in 
osseous metastases which are so common in 
prostatic carcinoma. Doses of 3,000 to 
4,000 rads in 2 to 4 weeks will produce pain 
relief in most patients, avoiding early and 
excessive use of analgesics. Soft tissue 
metastasis producing troublesome symp- 
toms can also be palliated by radiation 
therapy. 


TREATMENT OF METASTASES WITH P? 


When bone metastases are generalized, 
the administration of P? at times hasoffered 
relief of symptoms to these patients. We 
use the protocol in which both testosterone 
and parathormone are included in order to 
stimulate osteoblastic activity in bone and 
subsequently the deposition of P9, Our 
protocol is a modification of the one which 
has been published by Tong? and is shown 
in Table iv. Many of the patients were un- 
able to finish the schedule due to the bone 
marrow hypoplasia producing anemia and 
leukopenia. Occasionally, the treatment 
has produced excellent but temporary re- 
lief of osseous pain. 


TREATMENT OF METASTASES WITH 
YTTRIUM 9O 
Yttrium 9o hypophysectomy has been 
effective in ablating the endocrine function 
Tase IV 


SCHEDULE FOR METASTATIC 
CARCINOMA OF THE PROSTATE 


ps 





Day 1-7: 100 units of parathormone T.LD..LM. 
Day 4-13: 100 mg. of testosterone I.M. 

Day 9: 3 mc of P? LV. 

Day 10: 2 me of P® LV. 

Day 11: 2 mc of P”? E, V, 

Next 2 weeks: 4 mc of P® LV, (2 me twice a week) 
Next 3 weeks: 2 mc of P9 LV, (1 me twice a week) 
Calcium gluconate+ vitamin D given daily 
Vitamin B complex daily 
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BONE PAIN 





Good ea No 
Response Response Response 


te of Urol- 








ogy of London 18 9 11 
Cleveland Clinic 8 6 4 
E 


Total 26 i5 15 


of the pituitary gland in a majority of pa- 
tients treated. The operation has been re- 
served for those patients suffering from 
diffuse pain due to widespread bone metas- 
tases who have ceased to respond to the 
usual forms of therapy. 

The rationale for hypophysectomy in 
those patients suffering from metastatic 
prostatic carcinoma is based on the follow- 
ing considerations: (1) interstitial cell. 
stimulating hormone arises from the pitui- 
tary gland and stimulates the Leydig cells 
in the testes to produce androgens; (2) 
adrenacorticotropic hormone (A.C. T.H.) 
stimulates production of adrenal androgens; 
and (3) there is evidence to suggest that 
growth hormone and prolactin arising from 
the pituitary gland synergize the action of 
testosterone." 

The operative technique utilized is that 
described by Forrest and associates.* Two 
§ me yttrium go sources, which are con- 
tained in nylon cylinders and secured in 
stainless steel screws, are placed trans- 
nasal» within the sella turcica. The results 
obtained in the relief of bone pain from 
metastases in a series of patients treated at 
the Cleveland Clinic and the Institute of 
Urolozy in London are shown in Table v. 


iRRADIATION OF THE BREAST TO 
AVOID GYNECOMASTIA 

The gvnecomastia and the tenderness 
which result from estrogen therapy are 
most unpleasant and uncomfortable side 
effects for patients suffering with prostatic 
carcinoma. In some instances it has forced 
discontinuation of the estrogen therapy or 
required bilateral mastectomy. We have 
emplesed a radiotherapeutic technique, 
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(Male Breast) 





RIGHT LUNG 


5x5 cm FIELD 
0.5 mm Cu HVL 
50 «m T.S.D. 





RADS 





Vic. 2. Technical details of radiotherapy 
of the gynecomastia. 


shown in Figure 2, which has been very 
effective in reducing and in some cases 
completely eliminating these potental side 
effects. A skin dose of goo roentgens in a 
single treatment is given to each breast 
utilizing the factors described in Fizure 2. 

Table vi shows our results with thes tech- 
nique. An important point which should be 
emphasized is that the irradiation must be 
given before estrogen is administered in 
order to be efficacious! 


CONCLUSION 


The contributions of the radiotherapist 
to the care of the patient with prostatic 
carcinoma are described ranging fram irra- 
diation of the prostate gland itself fer a pri- 
mary treatment of the carcinoma to the 
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Tase VI 
RESULTS 





Moder- 





: Mini- ; 
None Severe 
mum ate 
Skin changes and 
pain related to 
radiation b4 3 2 1 
Gynecomastia şi D H i 
Breast and/or 
nipple pain 
and-or tender- 
44 P ps i 
prevention of gynecomastia from exoge- 


nous estrogens. 
The role of the therapist in palliative 
procedures is also discussed. 


A. Rodriguez-Antunez, M.D. 
Department of Radiation Therapy 
Cleveland Clinic and 

Cleveland Clinic Foundation 
9500 Euclid Avenue 
Cleveland, Ohio 44106 
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SIGNIFICANCE OF MARGINATION OF BENIGN AND 
MALIGNANT INFILTRATIVE MAMMARY LESIONS: 
ROENTGENOGRA PHIC-PATHOLOGICAL 
CORRELATION* 


By RICHARD H. GOLD, M.D. Q8 CAROLYN RK. 
RAMBO, M.D.i 


vell OSCAR N. 


MONTGOMERY, MD, ti 


SAN FRANCISCO, CALEPOENTA 


T IS the purpose cf this report to cor- 

relate the histologic and = roentgeno- 
graphic features of certain benign and 
malignant mammary disorders, and, 
emphasizing the characteristics of their 
margins, to contribute to an underst: inding 
of the mammographic changes which the 
lesions incite. 

The key roentgenographic feature dis- 
tinguishing duct carcinoma from most be- 
nign breast masses is its irregular margin. 
This irregularity reflects local infiltration 
of the carcinoma into the surrounding 
breast tissue. The majority of duct car- 
cinomas are highly inaltrative and appear 
so mammographically. Even those car- 
cinomas which locally infiltrate the breast 
only slightly are typically irregular or in- 
distinct in outline. In contrast to the in- 
filtrative character of duct carcinomas, the 
most commonly occurring benign masses- 
cysts and fibroadenomas - are pathologic- 
ally and hence UAE DE well-cir- 
cumscribed (Fig. 1, 7-C). There exist, how- 
ever, 3 benign MA arv disorders M det 
are monetheless truly infiltrative, and of 
which roentgenologists and other physi- 
cians interested in breast disease should be 
aware. These infiltrative, benign disorders 
are: sclerosing adenosis, fat necrosis, and 
plasma-cell mastitis. They are of impor- 
tance because their infiltrative nature is re- 
flected in an irregular outline which, in 
mammograms, may cause these lesions to 
simulate malignancy. By means of a roent- 
genographic- pathological correlative ap- 
proach we will analyze the roen tgenograph- 
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Vic. 1. Eenign cyst in £6 year old woman with mam- 
mary dysplasia and superimposed infiltrating dict 
carcinoma. i 

6.4) Mammogram. The  well-circumscribed, 
2X2 en. mass was correctly interpreted as benign, 
most likely representing a cyst surrounded oy 
mammary dysplasia. The superimposed 
carciaoma went unrecognized, being completely 
masked by the mammary dysplasia, 


dense 


ic diagnostic problems posed by these 3 
disorcers. 

Another subject pertaining to infiltrative 
lesions of the breast, and one that is potea- 
tially cf great significance, is the relati n 
betwee 1 extent of local carcinoma infiltri- 
tion and frequency of concomitant axillary 
ly mpl. node metastasis. Were a significant 
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Vic. 1. (B) Histologic section (20X). Mammary dysplasia and infiltrating carcinoma. The upper portion of 


the field contains a focus of mammary dysplasia consisting of benign intraductal epithelial proliferation 
(open white arrow) and duct ectasia with resultant cyst formation (solid black arrow). The lower portion of 
the field discloses infiltration of fat by cords and nests of malignant cells (open black arrow). (C) Histologic 
section (40X). The uneven boundary between the invasive tumor and mammary fat is well-delineated. 
Coexisting with the malignant process is mammary dysplasia, here featuring duct ectasia and macrocyst 
formation (open black arrow). Cords and nests of duct carcinoma infiltrate the fat (open white arrow). 


and direct relation to be found between 
these 2 aspects of breast malignancy, then 
gradation of local tumor infiltration could 
serve a prognostic function. The local mac- 
roscopic infiltrative characteristics of duct 
carcinomas may be visualized preopera- 
tively by means of mammography. Gold 
et alt? reviewed the mammographic and 
pathological material of 58 women who un- 
derwent radical mastectomies for infiltrat- 
ing, duct carcinoma. A statistically sig- 
nificant increase in the frequency of axil- 
lary lymph node metastasis accompanied 
carcinomas which, in mammograms, ap- 
peared highly rather than slightly infiltra- 
tive. Although that investigation was pre- 
liminary in scope, the results imply that 
extent of local macroscopic tumor infiltra- 


tion as recorded by mammography can 
serve as a guide to the frequency of con- 
comitant metastasis to the axillary lymph 
nodes. We present examples of the high 
degree of correlation that exists between 
the mammographic appearance of infiltra- 
tion by duct carcinoma and the pathologi- 
cal findings. 


BENIGN DISORDERS WHICH MAY 
SIMULATE MALIGNANCY 
SCLEROSING ADENOSIS 

Sclerosing (fibrosing) adenosis (Fig. 2, 
A-D:and 3, 4-C) competes with abscess as 
the most commonly eccurring benign dis- 
order of the breast that is apt to be roent- 
genographically misdiagnosed as malig- 
nant.*° The pathological features of scleros- 
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ing adenosis were first described by Cheatle 
and Cutler in 1931, and have since been the 
subject of many reports,57.12.15.15263 The 
disorder is but one of many included in that 
vast conglomerate alternately known as 
mammary dysplasia, fibrocvstic disease, 
mazoplasia, or chronic cystic mastitis. 
Sclerosing adenosis evolves in 2 stages 
within mammary lobules: an early stage of 
florid proliferation of epithelial cells, in 
which the formation of narrow tubules or 
solid cords of cells predominates; and a late 
stage of stromal fibrosis, in which coales- 
cence of adjacent, affected lobules results 
in broad areas of fibroepithelial prolifera- 
tion and loss of lobular boundaries. All con- 
ceivable variations of both stages have 
been observed. Because late in the course 
of its evolution sclerosing adenosis is com- 
posed ot distorted cords of involuting epi- 
































Vic. 2. Sclerosing adenosis in a 48 year old woman. 
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thelial cells encased within a stroma of 
fibrous connective tissue, it is reminiscent 
of scirrhous carcinoma on both gross and 
microscopic pathological examination. The 
proliferating cells may be compressed and 
distorted to such an extent that they appea 
to stream into and infiltrate the mammary 
stroma. Moreover, an increase in surround- 
ing vascularity may occur which is similar 
to that which accompanies carcinoma, 
When, as most frequently happens, scleros- 
ing adenosis is distributed diffusely through- 
out the breast, a nodularitv results which 
is firm 7o palpation, When, as infrequently 
happers, the lesion takes the form of a 
localized, palpable mass, it is typically 
moveable, firmer than a fibroadenoma, vet 
less firm than a carcinoma. 

On mammograms, diffuse sclerosing ade- 
nosis wsually appears either as an ill.de- 





LI) Mammogram, Numerous, ill-defined nodules are present. Some nodules contain tiny flecks of calcium 


Larrows 
i 





) similar in appearance to those found in association with infiltrating carcinoma. Roentgenographic 
diagnosis: carcinoma versus sclerosing adenosis. The diagnosis was based in large part upon the calcifica- 
tions. (Bj Roentgenogram of surgical specimen. The calcificatons (arrows) are revealed in greater detail 
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Fic. 2. (C) Histologic section (20X). Mammary dysplasia with sclerosing adenosis. Multiple foci of mammary 
dysplasia consist of papillary-like epithelial proliferation and duct ectasia (black arrow). A focus of 
sclerosing adenosis (white arrow) within a well-preserved lobule borders upon a central hyalinized scar. 
Encircling the scar elsewhere are lobules that are distorted and dispersed by dense fibrous connective 
tissue. Prominent intraductal calcifications (open arrow) are present within the background of sclerosing 


adenosis. (D) Histologic section (160X). Sclerosing adenosis. Lobular constituents (open arrows), both 


ducts, and acini, are distorted, compressed, and separated one from another by dense fibrous connective 


tissue. 


fined, dispersed, mottled, and nodular pro- 
cess or, after coalescence of the nodules, as 
an extensive, homogeneous, soft tissue den- 
sity with indistinct margin. In its rare. 
localized form, sclerosing adenosis is char- 
acterized by one or more discrete masses 
with indistinct margins. Tiny flecks of cal- 
cium, which are usually fewer in number 
than but similar in size to those often found 
in association with infiltrating carcinoma, 
may permeate the lesions??? 


FAT NECROSIS 
Fat necrosis (Fig. 4, 7 and B; and 5, 4 
and B) is a nonsuppurative inflammatory 
process which occurs most often in fatty, 
pendulous breasts of middle-aged women. 


The disorder may simulate carcinoma clin- 
ically? and mammographically.!? Fat necro- 
sis may follow trauma, or it may result 
from stagnation of the contents of a lacti- 
ferous duct, with subsequent erosion of the 
duct epithelium and, finally, extrusion of 
the intraductal debris into the surrounding 
fat.? A similar auto-irritative phenomenon 
is thought to be the cause of plasma-cell 
mastitis. Indeed, fat necrosis and plasma- 
cell mastitis have so many pathological 
similarities that they have been considered 
by one authority to be virtually one and the 
same.” The clinical features of mammary 
fat necrosis have been reviewed in detail by 
Adair and Munzer? 

Fat necrosis is characterized histologic- 
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Vic. 3. Sclerosing adenosis in a 47 year old woman. 
(4) Mammogram. 


shown in greater detail. 


ally by the presence of a multitude of dead 
fat cells, masses of macrophages which are 
occasionally arranged about the dead fat 
cells so as to simulate a gland, and aggre- 
gates of phagocytes dispersed within the 
stromal fat. Fibrous tissue proliferates at 
the periphery of the necrotic debris. The 
necrotic focus may 
the cavity may calcify. Stewart?! remarked 
that in tissue prepared for frozen-section 
examination, foreign-bodv giant cells re- 
acting to dead f fat may be mistaken for tu- 
mor cells. Similarly , proliferating fibro- 


blasts may be misinterpreted for cells of 


sarcomatous origin, Should this false patho- 
logical interpretation follow false roent- 
genographic and clinical diagnoses of can- 
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An ill-defined shadow contains tiny flecks of calcium. Roentgenographic 
carcinoma cersus sclerosing adenosis. (B) Roentgenogram of surgical specimen. 


cavitate, and the wall of 
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diagnosis: 
The caleifications are 


cer, in unnecessarv radical 
could result. 

The mammographic appearance of fat 
necrosis has been the subject of a report by 
Minagi and Youker,!* wherein 3 cases were 
described. Common to all of the lesions 
were regular margins simulating those of 
infiltrating carcinoma, Thickening and re- 
tractien of the overlying skin may occur, 
just as It does i in association with some car- 
cinomas,! 


mastectomy 





PLASMA-CELL MASTITIS 


Plasma-cell mastitis (Fig. 6, Z-C) is an- 
other benign disorder which may simulate 
infiltrating carcinoma clinically and roent- 
genographically. Clues to the diagnosis of 
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Fic. 3. 
dysplasia with focal, sclerosing adenosis. The 
process features chronic inflammatory cells (solid 
black arrow), calcifications (white arrow), and 
epithelial proliferation of a terminal ductule iopen 
black arrow) within the remnant of a lobule. The 
entire process is encircled by fibroblasts. 


(C) Histologic section (160%). Mammary 


plasma-cell mastitis include its marked ten- 
dencies to subareolar location and to bi- 
laterality.’ The disorder may be placed at 
the midpoint of a pathologic spectrum of 
ductal and periductal inflammation that 
begins with mammary-duct ectasia and 
ends with subareolar fibrosis. 

From the time plasma-cell mastitis was 
first described,’ its etiology has remained in 
doubt. The disorder probably results from 
inflammation of a lactiferous duct secon- 
dary to obstruction by inspissated necrotic 
material, Extrusion of this material into the 
periductal stroma leads to a sterile, chronic, 
inflammatory process. The similarity be- 
tween plasma-cell mastitis and mammary 
carcinoma was recognized as early as 1933 
by Adair, and this observation has been 
reiterated by Haagensen. The desmoplas- 
tic reaction of plasma-cell mastitis and that 


R. H. Gold, C. K. Montgomery and O. N, Rambo 





AUGUST, I973 
which accompanies infiltrating carcinoma 
may be remarkably similar. In both dis- 
orders, this reaction frequently results in 
fixation and retraction of the overlying skin 
and nipple. 

We have encountered an unusual case of 
plasma-cell mastitis, characterized not by 
typical features of bi ateralitv and sub- 
areolar location, but bv a unilateral infiltra- 
tive mass remote from the nipple. Because 
of its infiltrative nature and the accompany- 
ing desmoplastic reaction, it is understand- 
able that the lesion was misdiagnosed as 
malignant by means of clinical, roentgeno- 
graphic, and even gross pathological ex- 
amination. Because of these remarkable 
features, this case is reported in detail. 


REPORT OF A CASE 


Case n A 42 year old Mexican woman was 
admitted to the University of California, San 
Francisco, Medical Center for investigation of a 
mass in her right breast. The mass was dis- 
covered by the patient 1 year previously, after 











A 





Fic. 4. Fat necrosis in a 67 year old woman. 
(4) Mammogram. Adjacent to the nipple is a 
shadow, 2X2 cm., with poorly defined margins. 
Roentgenographic diagrosis: carcinoma. 
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mild trauma. The lesion was neither tender nor 
painful, nor had it noticeably increased in size 
during the year before admission. There was no 
associated discharge from the nipple. The find- 


ings on physical examination were within nor- 
mal limits except for the lower inner quadrant 
of the right breast, in which was palpated a firm 
mass, 2X2 em., which was adherent to the 





Vic. 4. CB) Histologic section (25 X). The process is 
characterized by aggregates of chronic inflamma- 
tory cells fopen white arrow), dense, irregularly 
infiltrative fibrosis (open black arrow), and a 
foreign-body reaction to necrotic fat. One of the 
many multinucleate giant cells which have en- 
gulfed lipid has been labeled (white arrowhead). 
A finger-like extension of fibrosis iblack arrow- 
head} extends into adjacent fat. 





Pia. s. CB) Histologic section (20). The necrosis of 
fat has evoked a chronic, inflammatory response 
characterized by striking fibrosis and scarring 
broad black arrow}, and numerous foreign-body 
type giant cells (thin black arrow). The process 
extends unevenly into the adjacent mammary fat 
topen arrow). 
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vear old woman. 
Mammogram. A shadow, 3X4 cm., with 
Jar contour was in terpreted as representing a 


carc roma. 
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Fic. 





. Plasma-cell mastitis in a 42 year old woman. 
| ^ Mammogram. A shadow, 3X2 cm., with an 
indistinct border was di iagnosed as carcinoma. 


overlving skin. The clinical diagnosis was car- 
cinoma, 

Mammogram (Fig. 6.4) revealed a 3X 2X2 
cm., dense, uncaleified mass 
situated beneath the skin about 6 cm. from the 
nipple. The entire periphery of the lesion ap- 
peared fuzzy, a roentgenographic feature char- 
acteristic, but not diagnostic, of infiltrating 
carcinoma. The overlying skin was not thick- 
ened or retracted. The roentgenographic diag- 
nosis was infiltrating carcinoma, 

The patient underwent excision biopsy. The 
surgical specimen contained a discrete central 
mass, 2 cm. in diameter which, on cut-section, 
was firm and pink with vellow streaks. Some 
parts of its border infiltrated the surrcunding 
parenchyma. The impression on gross patho- 


homogeneous, 
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logic examination was carcinoma. From tissue 
submitted for frozen-section study, however, 


the mass was diagnosed as “inflammatory 
lesion, probably plasma-cell mastitis.” No 


further surgery was undertaken. 

Permanent histologic sections (Fig. 6, B and 
C) showed a dense infiltrate of plasma cells and 
lymphocytes, columns of which extended into 
the surrounding fat. Lymphoid aggregates with 
active germinal centers were abundant. In some 
areas foamy histiocytes were prominent, where- 
as in other areas a dense desmoplastic reaction 


was seen. No neoplastic cells were demon- 
strated. The tinal histologic diagnosis was 


plasma-cell mastitis. 


SIGNIFICANCE OF MARGIN OF 
DUCT CARCINOMA 


INFILTRATIVE 


In comparison to survival of patients 
with localized carcinoma, found at radical 
mastectomv, a shorter survival period can 
be predicted if concomitant axillary lymph 
node metastasis is present." If a direct rela- 
tion were found between the extent of local 
infiltration of the carcinoma and the fre- 
quency of metastasis to axillary lymph 
nodes, gradation of the infiltration could 
serve a prognostic function. 

Mammography records the local macro- 
scopic infiltration of carcinoma. A high de- 
gree of correlation exists between the mam- 
mographic and the pathological appear- 
ancesof carcinoma margins( Fig. 7-10).5:1918 
Infiltrative carcinomas may be classified 
into 2 types, based on the mammographic 
appearance of their margins: highly infiltra- 
tive and slightly infiltrative. A carcinoma 
may be classified as slightly infiltrative 
when spiculation of its margin is absent or 
minimal. It may be considered highly in- 
filtrative when spiculation is present over 
most or all of its periphery. Gold e£ 4/.? 
reviewed the mammographic and patho- 
logical material of 38 women who under- 
went radical mastectomy for infiltrating 
duct carcinoma. Carcinomas in 39 of the 58 
women appeared highly infiltrative in 
mammograms. Of these 39 highly infiltra- 
tive carcinomas, 22 ($6 per cent) had me- 
tastasized to the axillary lymph nodes. In 
mammograms of the remaining 1g women, 
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Vic. 6. CB) Histologic section (25X). The pathological process combines chronic inflammation and scarring 
(open arrow). Phe inflammatory response is extremely cellulae with a highly infiltrative, ili-defined margin 


adjacent to the normal breast tissue. In addition to multguidinous plasma cells, many lymphoid ag- 
gregates with germinal centers are present such as the one that is labeled (black arrow). (C) Histologic 
section (3254 X). Infiltrating the fat are sheets of plasma cels with typical "clock-face" nuclei. Some of 
these cells are double-nucleate. Only scattered macrophages end rare lymphocytes are seen in this field. 


the carcinomas appeared slightly infiltra- 
tive, Of these tg carcinomas, only 4 (21 
per cent) had metastasized to the axillary 
lymph nodes. This difference in the per- 
centage of carcinoma with axillary lymph 
node metastasis is statistically significant 
(p «.o2). The difference implies that axil- 
larv lv mph node metastasis is more com- 
mon with carcinomas that appear highly 
infiltrative in mammograms. Although 
studies on a broader scale will be necessary 
to confirm the findings of that preliminary 
investigation, the results suggest that the 
extent of local macroscopic infiltration as 
recorded by mammography can serve as a 
guide to the frequency of concomitant 
axillary lymph node metastasis. 

Highly infiltrative carcinomas (Fig. 7, 
A and B; and 8, +C) correspond to the 
"irregular" carcinomas described by Lane 


et al. to the “scirrhous” type of Ingleby 
and Gershon-Cohen,!® and to the “stellate 
growth pattern" reported by Gallager and 
Marts Highly infiltrative carcinomas in- 
cite a striking desmoplastic reaction. Gross 
examination of the cut section of these tu- 
mors reveals a firm, white, gritty mass of 
irregular contour, with tendrils radiating 
into the surrounding tissue. Microscopic 
examination discloses nests and cords of 
tumor cells encased within and infiltrating 
along with the fibrous stromas into adjacent 
breast tissue, 

Slightly infiltrative carcinomas (Fig. 9, 
ef and 8; and 10, .7 and B) correspond to 
the "wzll-delimited" tumor type described 
by Lane et aj? to the “circumscribed” 
type of Ingleby and Gershon-Cohen, and 
to the “knobby growth pattern” reported 
by Gadager and Martin.’ Slightly infiltra- 
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tive carcinomas tend to appear macro- 
scopically more circumscribed and micro- 
scopically more cellular and less desmoplas- 
tic than highly infiltrative carcinomas. 

Of greatest concern to the roentgenolo- 
gist are those shghtly infiltrative carcino- 
mas which, in mammograms, appear to be 
so well circumscribed that a benign lesion 
may be suspected (Fig. 10.7). Careful in- 
spection of technically optimal mammo- 
grams usually reveals that the margins of 
these circumscribed lesions are not smooth, 





Fic. 7. Highly infiltrative carcinoma in a 71 vear old 
woman. 
(4) Mammogram. Spiculation over tie entire 
periphery of this 1X i em. lesion is characteristic 
of highly infiltrative carcinoma. 





Fic. 8. Highly infiltrative carcinoma in a 77 year old 


woman. 

G1) Mammogram. Spiculation of the entire 
margin of this 1 X2 cm. lesion typifies a highly in- 
filtrative carcinoma. Several tiny flecks of calcium 
can be seen in the vicinity of the carcinoma. 











Fic. 7. (B) Histologic section (27 X). Highly in- 
Rltrative duct carcinoma. The irregular margin of 
the carcinoma results primarily from an associated 
fibrous connective ti 
In many areas the magnitude of this response is 
far greater than that of the malignant cellular 
process ‘thin black arrow). 





ie response (open arrow). 
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hic. 8. CB) Histologic section (9.5). Highly infiltrative duct carcinoma. Between the scirrhous infiltrating 
duet carcinoma on the right and mammary fat on the left is a striking irregular boundary. The fibrous 
tissue response along this boundary is not as prominent as in the central portion of the tumor. Small, dark 
cords of infiltrating duct carcinoma extend along a broad front from the main tumor mass. (C) Histologic 
section (100 XO. The mammary fat is infiltrated by small nests of tumor accompanying the fibrous tendrils. 


but irregular or indistinct. To evaluate 
fully the extent of infiltration, well-coned 
"spot" roentgenograms obtained during 
compression of the breast are essential, 
Striking induration and slight fixation on 
palpation of the mass are clues to the 
mahgnant nature of these circumscribed 
carcinomas. We consider physical examina- 
tion of the breast and axilla by the mam- 
mographer to be an essential complement 
to the mammographic examination. 
Carcinoma and its local macroscopic in- 
filtration most often go undetected in mam- 
mograms of breasts that contain abundant 
fibroglandular tissue and relatively little 
fat (Fig. 1.7). This combination occurs 
most commonly in the breasts of voung 
nulliparous women and women with severe 
mammary dysplasia. The exaggerated ra- 


diopacity of such breasts may mask car- 
cinoma and its accompanying infiltration. 
Recent technical advances now enable 
breast lesions to be roentgenographed in 
excellent detail. These refinements should 
further increase the accuracy of assessment 
of local tumor infiltration, 


SUMMARY AND CONCLUSIONS 

Three benign mammary disorders which 
are infiltrative and which mammographi- 
cally and clinically may simulate malig- 
nancy are: sclerosing adenosis; fat necrosis; 
and p.asma-cell mastitis. Each of these dis- 
orders incites a desmoplastic reaction which 
intensifies the cellular infiltration that is 
already present. The proliferating fibrous 
tissue distorts the cellular components of 
the lesions and results in extensive infiltra- 
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Vic. g. Slightly infiltrative carcinoma in a 72 year old 
woman. 

C1) Mammogram. Although the margin of this 
2X3 cm. lesion is irregular, indicating its malig- 
nant nature, it is not spiculated. Centrally located 
within the tumor are fecks of calcium atypical of 
mahynaney because of their paucity and coarse- 
ness. A dilated vein is seen nearby. Roentgeno- 

graphic diagnosis: shghtly infiltrative carcinoma. 








P 














Vic. 10. Slightly infiltrative carcinoma in a 61 vear 
old woman. 

(4) Mammogram. Although the margin of the 

s&s cm. lobulated mass is, in general, well. 

circumseribed, occasional areas of indistinctness 

(arrows? led to the roentgenographic diagnosis of 

slightly infiltrative carcinoma. 


hav 
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lic. g. (8) Histologic section (20 X2. The tumor 
along much of its margin (open arrow) is sharply 
demarcated from the thick laver of collagenous 
tissue which surrounds it. Nevertheless, small 
finger-like extensions of tumor, and nests of in- 
vasive carcinoma (thin arrows} are seen in the 
adiacent fibrous tissue. 
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Tic. 10. (B) Histologic section (20X). 
demarcated boundary separates the nearly solid 


A sharply 


tumor on the right from fat on the left. A small 
cluster of chronic inflammatory cells is present 
(arrow). Much of the tumor has a tubular con- 
figuration. 


tion by these cells of the surrounding breast 
tissue. 

Whereas duct carcinomas tend to appear 
localized and homogeneous in mammo- 
grams, benign infiltrative lesions, as re- 
Hected in their pathology, tend to appear 
ill-defined and mottled. The dictum that 
radical mastectomy should never be per- 
formed for a clinically and roentgenograph- 
ically apparent carcinoma without pre- 
üminary histologic proof of the diagnosis 
obviously still holds true. Duct carcinomas 
exhibit a high degree of correlation between 
their mammographic and pathological in- 
altrative characteristics. 

The extent of local macroscopic infiltra- 
tion as recorded by mammography may be 
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of value as a guide to the frequency of cor- 
comitant axillary lymph node metastasis. 


Richard H. Gold, M.D. 

Department of Rad iology 

University of California, San P rancisco 
San Francisco, C aliforma 9412 
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P? SCANS FOR INTRACAVITARY 
DISTRIBUTION STUDIES* 


By E. EUGENE COVINGTON, M.D.,f avd BASIL S. HILARIS, M.D. i 


NEW YORK, NEW YORK 


pP SODIUM phosphate has been used as 
a scanning agent, and usually with poor 
success, for the detection of tumors of 
different origins; 7e., skin, breast, brain, 
cervix, and eve. 

The present study is not for the detec- 
tion of a tumor, but: (1) to emphasize the 
usefulness of Bremsstrahlung x ray of P® 
chromic phosphate as a scanning agent; 
and (2) to record our observations of the 
distribution seen on P® chromic phosphate 
scans when the isotope is used as a colloid 
in therapy doses (5-20 mc) for intra- 
cavitary (abdomen, pleural cavity, and 
pericardium) malignant effusions. 

P? is a pure beta emitter with 1.7 mev. 
maximum energy and o.6g mev. average 
energy. Bremsstrahlung x ray (with en- 
ergies from 1.7 mev. to o) is produced when 
electrons are slowed down passing bv a 
positively charged nucleus of tissue atoms. 
The scans are activated by the Brems- 
strahlung x ray. When intracavitary doses 
(s-20 mc) of colloidal P? chromic phos. 
phate are used, enough Bremsstrahlung x 
rav (about 1 per cent of the total energy) 
is produced to make good scans, even in 
large patients. This fact has not been ap- 
preciated in the past, and probably ac- 
counts for the lack of use of P? scans for 
intracavitary distribution studies. 


TECHNIQUE 


P? scans were made as soon as possible 
after the intracavitary instillation of a 
therapy dose (5-20 me of colloidal chromic 
phosphate diluted in 100-300 cc. of saline) 
of isotope. Rectilinear scanners were pre- 
ferred over gamma cameras because a 14 
X17 inch film is necessary to show the 


whole abdomen or chest. Anterior amd 
latera! scans were always obtained. A 77, 
or better, a 19 hole collimator is preferred; 
it reduces the septal penetration of high 
energy Bremsstrahlung photons. This gives 
better resolution; thus, better quality 
scans. The discriminator was set with a 
baseline of so kev., which eliminates the 
low energy photons, reduces background, 
and minimizes electronic noise in the 
scanner. Recently, computer print-outs 
have been added for quantitative analysis 
when hot spots were noted on a scan. 


RESULTS OF DISTRIBUTION STUDIES 


P? chromic phosphate scannings were 
performed on 88* patients following intra- 
cavitary instillation of 4-20 mc mixed with 
100-360 cc. saline, and a total of 103 scans 
were obtained. 

Table 1 shows the following results: 

Good distribution means that the P? has 
equal distribution throughout the entire 
cavity with no hot spots and no areas of 
deficiencv of the isotope; poor distribution 
means that one or more major hot spets 
(pools of isotope) and/or large areas (one- 
half or more of the cavity) of deficient dis- 
tribution of the isotope are noted; and, 
fairly good distribution is between these 
extremes and usually means that one or 
more minor hot spots mav be present, but 
the general distribution throughout the 
entire cavity Is good with small or no areas 
of deficiency of the isotope. 

* Since 1971, 32 additional patients were studied, making a 
total of mo patients. The distribution studies in these additional 
CASES W ibout the same as in the others (as shown in Table i). 

+ The discrepancy in numbers is due to the fact that some pa- 


tients had more than one area scanned or repeat scannings were 
done. f 








* From the Departments of Radiation Therapy and Medicine, Memorial Hospital for Cancer and Allied Diseases, New York, New 


York. 


t Associate Attending in Nuclear Medicine. Present Address: 1980 S. Ocean Drive, Hallandale, Florida 33009. 


f Associate Attending in Radiation Therapy. 
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DISTRIBUTION STUDIES IN 88 PATIENTS 


Quality 





of : 
Distribution Abdomen 
Good Rb (265 
Fairly good R— 
Poor 4— 
Total 5o 


Of the 103 scans, 75 were made following 
palliative instillations to control malignant 
effusions, usually from cancer of the ovary, 
gastrointestinal tract, or breast, and 77.3 
per cent of these scans showed good or fair 
distributions; 27 scans followed routine 
postoperative (hysterectomy, bilateral 
oophorectomy and omentectomy) instilla- 
tions in patients with early cancer of the 
ovary; and 1 scan followed a lung cancer 
exploratory operation in which pleural 
seeding was found. In the postoperative 
group, 25 (89 per cent) showed good or 
fair distributions. The scans showed that 
the distributions were better in the post- 
operative than in the palliative group. 
There were no poor distributions, when 
omentectomy was added to the ovarian 
cancer operation. 


DISCUSSION OF FHE SCANS 


t. PY scans of the abdomen were made 
routinely following the instillation of ther- 
apy doses of P® chromic phosphate for 
malignant effusions and following operation 
(hysterectomy, bilateral oophorectomy, 
and omentectomy) for ovarian cancer. In 
46 of so scans, the distribution of isotope 
was good or fairly good throughout the 
abdomen and pelvis, and only 4 showed 
poor distribution with questionable hot 
spots. In a few cases the lateral scan dem- 
onstrated a tendency of the P® to localize 
in the anterior half of the abdomen. This 
may be dueentirely to technique; however, 
the greater omentum partially separates 
the abdomen into an anterior and a pos- 
terior part, and possibly prevents the 


Pleural Cavity 





Total Scans 





3-03 29 
o 14 
9 103 


isotope from getting to the posterior half 
of the abdomen. Patients who had the ad- 
dition of omentectomy to the operation 
had good distributions in every case. One 
patient had only a fair distribution on the 
scan, and after rotating the patient several 
times, the scan showed an improved dis- 
tribution. The most common area for poor 
distribution or hot spots was the midline of 
the pelvis; it was rare to see hot spots in 
the posterior gutter, or beneath the dia- 
phragm. Occasionally, small hot spots were 
noted, even when the distribution was con- 
sidered fair. In none of the 4 cases of poor 
distribution with questionable hot spots 
was it considered necessary to remove the 
isotope. An observation noted many times 
was the tendency of the P* to adhere to 
the serosa and outline the entire colon on 
the scan. In 2 of the 4 cases the amount of 
P® noted on the scan was so small that we 
suspected the possibility that the isotope 
had been instilled accidentally into the 
lumen of the bowel and excreted before the 
scan was obtained. 

P® scans made folowing postoperative 
instillations showed good or fair distribu- 
tions in 89 per cent, and scans made fol- 
lowing palliative instillations for malignant 
eHusions showed 77.3 per cent good or fair 
distributions. 

Several reasons are given for the 4 poor 
distributions noted in the abdomen. Most 
of these patients had previous external ir- 
radiation, intraabdominal chemotherapy, 
previous paracenteses, or masses of tumor 
in the abdomen. Two patients did not have 
the additional omentectomy at operation. 


Vic. 1. GT) Anteroposterior and (B) le 


the abdomen and pelvis. Over- irradiation of bowel would 


Figures 1, .7 and B, and 2, .7 and D, 


show typical good and poor distribution of 


ine isotope in the abdomen. 
P? scans of the pleural cavity were 
ide following instillation of P® chromic 
phosphate into the pleural cavity for 
malignant effusions, most of which were 
due to bronchogenic or breast cancer. 
Forty-four scans were obtained, 34 showing 
good or fairly good distribution, and 1o 
showing poor distribution of the isotope. 
Of the 10 poor distributions, a common ob- 
servation was that most of the isotope 
would be in the lower half of the pleural 
cavity with very little in the upper part. 
Also, there was generally more isotope in 
the posterior than the anterior 


isotope, were not noted in a single case. In 
a few cases cold areas were noted, especially 
in the lateral scan, and we suspected that 
they were due to adhesions of the pleura to 
the chest wall, preventing an even dis- 
tribution of the isotope. In 2 cases the 
amount of isotope noted in the scan was 
very small; the most probable explanation 
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ft lateral scans. There os 


half of 
the chest. Dangerous hot spots, or pools of 


$97 


PHO, 





atypical good distribution of P® throughout 
la be very rare with this good distribution. 

for this poor distribution is that the needle 
accidently entered the lung during the in- 
stilarion and the patient subsequently 
coughed up part of the isotope. A bron- 
chopieural fistula could lead to the same 
resul: 

In the 16 scans showing poor distribution 
it was noted that several had either 
previous external radiation therapy, sev- 
eral thoracenteses, previous intracavitary 
chemotherapy, or adhesions, which pre- 
vented adequate removal of obvious fluid 
as shown on the roentgenographic examina- 
tion. 

Figures 3, Æ and B, and 4, 4 and B, 
show ty pical good and poor distributions of 
the isotope in the pleural cavity, 

3. P* chromic phosphate scans following 
pericardial instillations for malignant efu- 
sions were made in 4 patients (g scans) and 
the distribution was good or fairly good in 
every case. One case showed evidence of 
leakage around the site of injection. A sean 
was done immediately after injection, and 
4 dars later a repeat scan showed that che 
isotope was almost entirely gone. This was 
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bic. 2. G7) Anteroposterior and (B) left lateral scans. There is a typical poor distribution of P*? in the abdo- 
men. Note the moderate hot spot just above the bladder. [t did not justify removal of the isotope. The 
patient was immediately turned from side-to-side to improve tac distribution. 


probably due to the pumping action of the doses. i ves of enough Bremsstrahlung 
heart causing leakage around the site of x ray to produce good scans, even in large 
injection. patients. This was documented in 88 pa- 
tients in whom 103 scans of the abdomen, 
pleural cavity or pericardium were made 
1. P? chromic phosphate in therapy immediately after the instillation of col. 


SUMMARY 
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Itc. 3. (4) Anteroposterior and (B) right lateral scans. There is a typical good distribution of P? throughout 
a pleural cavity. 
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bic. 4. LA} Anteroposterior and (B) left lateral scans. There is a typical poor distribution of P9 in a pleural 
cavity. Note the 2 moderate hot spots and note that most of the P? is in the lower half of the pleural cavity. 


The patient was turned from side-to-side to improve the dise 


loidal chromic phosphate (P9). 

2. Good or fairly good distributions of 
P? were noted in 92 per cent of the abdomi- 
nal instillations, 77.3 per cent of the tho. 
racic instillations, and 100 per cent of the 
pericardial instillations. 

3. Good or fairly good distributions were 
noted in 8g per cent of the postoperative 
instillations, and in 77.3 per cent of the 
palliative instillations. 

4. P? scans may occasionally demon- 
strate a complication of the injection; 7.e., 
injection of the isotope into the lung or a 
bronchopleural fistula, injection into the 








ution. 





lumen ef the bowel, or leakage around the 
needle àole. 

5. P= chromic phosphate rapidly be. 
comes 3dherent to serosa; thus, any type of 
treatment for hot spots (removal of the 
isotope, rotating the patient for better dis- 
tribution, or dilution of the isotope by ir- 
stillatien. of more saline) should be done 
immediately, as late treatment would not 
alter the distribution of the colloid. 
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INDUCTION OF TUMORS INVOLVING BONE IN 
BEAGLES FED TOXIC LEVELS OF STRONTIUM 90% 
By R. R. POOL, D.V.M., Px.D., R. J. ROMER WILLIAMS, M.D., 
and M. GOLDMAN, Pu.D. 


DAVIS, CALIFORNIA 


N a long-term experiment on Beagles, 

our main objective was to evaluate the 
spectrum of effects from varving dose rates 
of ingested strontium go (Sr??). The metab- 
olism of bone-seeking radionuclides in the 
dog, a long-lived species, provides a rea- 
sonable model for extrapolation and the 
prediction of possible toxic effects in man. 
Details of the experimental design and 
some hematologic and skeletal effects of 
long-term Sr?" feeding at toxic levels have 
been published.*? In evaluating the likeli- 
hood of tumors (tumorigenic potency) in 
skeletons of animals uniformly labeled 
with Sr? following continual exposure, it is 
desirable to have skeletal geometry and 
quality comparable to man’s. A though 
data exist for Sr? toxicity effects in 
small*:5* and medium.-sized*-" mammals, 
little is known about the induction of tu- 
mors involving bone following centinual 
exposure to Sr? during early life. In man, 
most of the data on radiation tumorigenesis 
are based on clinical histories of individuals 
who suffered radium poisoning as voung 
adults in the dial luminizing indust-v early 
in the century? and, more recently, those 
who were exposed to Sr’ in the same man- 
ner. 

Here we discuss the distribution of the 
sites at which tumors involving bone ap- 
pear to arise at the 5 highest dose levels of 
Sr" tested, and the possible radiobiologic 
significance of the interaction of the local 
dose rate with the qualitv of cell population 
at risk during and after the feeding of Sr? 
for the first 1.5 years of life. 

According to an extensive survey of 
spontaneous primary bone neoplasms in 
the dog,! approximately 98 per cent are 


malignant; osteosarcomas (85 per cent) and 
chondrosarcomas (10 per cent) predomi- 
nate, while hemangiosarcomas and fibro- 
sarcomas are infrequent. Main sites of 
predilection in the forelimbs are the distal 
radius (27 per cent) and proximal humerus 
(14 per cent); in the hind limbs, the proxi- 
mal (3.5 per cent) and distal (6 per cent) 
femora, and the proximal (5.5 per cent) and 
distal (10 per cent) tibiae. The maxillae 
(4 per cent), mandibles (3 per cent), ribs 
(4 per cent), vertebrae (2 per cent) and 
pelvis (1 per cent) are sites of low inci- 
dence. Unfortunately, in establishing these 
data, the dog population was considered to 
be homogeneous. How well the incidence 
and location of bone tumors in medium 
weight breeds will fit the data remains to 
be determined. 

In estimating the relative risk of spon- 
taneous canine bone sarcoma as a function 
of body size, Tjalma!$ reported that dogs 
of medium weight (10-20 kg.), including 
the Beagle, are at a lower risk than dogs in 
3 other weight classes considered and that 
the average age for appearance of osteo- 
sarcomas in medium weight dogs was about 
9 vears. Only 2 spontaneous osteosarcomas 
in Beagles are reported in the literature. 
The natural incidence of osteosarcoma in 
the Beagle is so low that all osteosarcomas 
appearing in Sr?? labeled animals are con- 
sidered radiation induced. 

Nonosteogenic tumors also arise in or 
immediately adjacent to Sr?-]aden bone. 
Spontaneous squamous cell carcinomas and 
malignant melanomas are the most com- 
mon malignant oral neoplasms of the dog.*:? 
Carcinomas arise most often in the gum 
and tonsil and only infrequently in the 


* From the Radiobiology Laboratory, University o* California, Davis. California. 


Supported by the US Atomic Energy Commission. 
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palate. Chloroma is rare in the dog and no 
reports of chloromatous bone lesions were 
encountered prior to this study. 


MATERIAL AND METHOD 


The amount of Sr fed daily covers 
roughly a thousand-fold range between the 
lowest and highest concentrations, as 
summarized in Figure 1. At the higher 
dosage levels, routine roentgenographic 
examinations were performed annually 
or semi-annually until special examina- 
tions were clinically indicated. The clinical 
management of animals in which tu- 
mors have been identified includes pal- 
liative and supportive treatment available 
until the time of euthanasia, when the 
dog's condition has become terminal. In a 
few cases, limbs with tumors have been 
amputated to prolong life and to permit 
development of additional primary tumors. 
At necropsy, routine procedures provided 
for special attention to bone, samples of 
which were decalcified and examined his- 
tologically in s-micron sections stained 
with hematoxylin and eosin. Radiation 
dosimetry, based on periodic body-burden 
measurements during and after Sr?" ad- 
ministration, was supplemented by special 
radiochemical studies of the differential re- 
tention of Sr?? in various skeletal locations 
following uniform labeling. 

RESULTS 

Table 1 summarizes the age, dose, and 
some of the morphologic characteristics of 
the tumors observed to date. Of the pri- 
mary bone neoplasms, osteosarcomas pre- 
dominated. The 2 highest dose levels have 
produced 16 clinically evident primary 
osteosarcomas and 3 microscopic osteo- 
sarcomas in 11 Sr?* fed Beagles. Five dogs 
had multiple neoplasms. In the present 
study all 12 strontium-induced osteosar- 
comas of the appendicular skeleton, 1 of 
the vertebral column, r of the mandible, 
and 1 of the frontal sinus were recognized 
in animals less than 3 years old. In 2 of the 
3 cases with secondary tumors in the lungs, 
there were also systemic metastases. 
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Fic. 1. The amounts o£ Sr® fed daily covered roughly 


a thousand-fold range between the lowest and 
highest concentrations. 


Bone lesions in the head were produced 
by a variety of neoplasms: 5 squamous cell 
carciaomas; 6 osteosarcomas; 2 fibrosar- 
come; and 1 chloroma. Except for Cases 
3 (1 micro-osteosarcoma), 5 (1 squamous 
cell carcinoma), and 8 (1 osteosarcoma), 
all such. tumors of the head developed in 
older animals with dose rates one-third and 
one-rinth that of the highest dose-rate 
group. 





Six primary tumors in the head occurred 
in the mandible, 7 involved the maxilla (1 
surrounded the orbit), and 1 developed in 
the frontal sinus. In 1 case chloroma in- 
vaded the mandible. These tumors led to 
rapid demise, since even small tumors or 
pathologic fractures interfered with the 
dog’s ability to eat. The primary mandibu- 
lar bene tumors (and 1 microtumor) were 
histopathologically diagnosed as osteo- 
sarcomas, but were roentgenographically 
indistinguishable from squamous cell tu- 
mors; all had a “moth-eaten” lytic ap- 
pearance. Three squamous cell tumors 
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Age (months) 


Cumulative 



































Do Case A. Skeletal Rads — Pathologic 
ac B First as ads Anatomic Site T Cog 
No. No. to First Diagnosis 
Recog- Death id: S 
Lt Recognition 
nition F 
D^oM 39 1 18 19 8.200  Rthumerus, distal 3. Osteosarcoma 
lt femur, proximal Osteosarcoma 
D6oM4o à 21 25 9.500 — Lthumerus, distal} Osteosarcoma 
4 5 9.$ » 2 
23 Re scapula Metastatic Osteo- 
sarcoma 
DéoM 38 3 24 26 
iFig. 24) (Fig. 240 
Lt tibia, proximal} Osteosarcoma 
iFig, 2B) (Fig. 9B) 
Re mandible Micro-Osteosarcoma 
(Fig 20) (Fig. 30) 
Rt femur, midshaft Micro-Osteosarcoma 
‘Fig. 2D) (Fig. 3D) 
D60F 35 4 24 28 Rt ilium Osteosarcoma 
Rt humerus, distal Fibrodysplasia 
Rt talus Micro-Osteosarcoma 
5 29 3o 13,900 Rt maxilla Squamous cell carci- 
noma arising in 
gingiva of maxilla 
DéoM 30 6 18 30 8.200 Lt humerus, distal d Hemangiosarcoma 
3 3 E g 
D6o0M44 3 29 gt 13,000 Ltfemur, proximal Osteosarcoma 
Lt tibia Radiation osteodys- 
plasia 
Mandible Radiation. osteodys- 
plasia 
D6oM 37 8 39 11,000 — Rt ulna, mid and Osteosarcoma 





proximal à 


Lt frontal sinus 





D6oF 33 





Re ilium 


D6ok22 10 





Lt humerus, distal} Osteosarcoma 


11,000 


and cervical vertebra Osteosarcoma 











Comments 


2 primary tumors 

Humerus—pathelogic fracture 
in rapidly developing lytic 
lesion 

Femur-—slowly developing 

No lung metastases 

















Humerus-— relatively. slaw 
lesion, later “sunburst” 


Scapula, more rapid, purely 
lytic lesion, amputated at 23 


months 
Metastases to lung, liver, spleen, 
and lt humerai head 








[5 


primary lesions developed 
simultaneously with typical 
“sunburst” 

No lung metastases 


Rapidly expanding osteosar- 
coma, possibly preneoplastic 


a few met 





Lungs 





"Moth-eaten"  osteolvtic and 
soft tissue swelling 

No metastases 

Humerus, primery, slow devel- 
oping lesion; amputation at 
25 months 

Metastases to skull, with brain 
invasion 

Metastases to lung, spleen 









Expanding lytic lesion with 
reactive periosteal bone 
Lytic 


No lung metastases 





Tiny lytic lesion —24 mo; clin- 
ical symptoms-—2g mo.; "sun- 
burst" lesion and amputation 
at 30 mo. 


ytic lesion, later, “sunburst” 
plus cloudy soft tissue calcifi- 
cation 

Lung metastases 





Vague lytic lesicn for 6 mo. then 
rapid development, plus cor- 
tical break 


C2 showed questionable lytic 
lesion at 3o mo, later— 
obvious 


No lung metastases 
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ee e ý Skeletal Rads d Pathologic & 
Case First Skele 2077 —— Anaromic Site MSS Comments 
No Reco Deatl to First Diagnosis 
)cog- cath M i 
cog S Recognition 
nition 5 
DéoM 26 T 36 37 15.600 ist cervical vertebra Chondrosarcoma Cervical pain but no definite 
lesion by roentgenograrm: 
No lung metastases 
Deok’s3 12 $9 59 8.200 — Ltmandible, angle Osteosarcoma “Moth-eaten” osteolytic Jesiom 
(Fig. 44) (Fig. 4B) Soft tissue tumor—2 cm. 
diameter 
No lung metastaces 
Dsok 34 13 -i 22 Lt maxilla, uamous cell carci- "Moth-eaten" bone for nearly 
N nates noma arising in $ cm. diameter 
palate and invad- 
ing turbinates 
Dec sz 14 31.6 72 9.500 Rt mandible Chloroma Solitary lytic lesion in general- 
ized lymphoma due to tumor 
replacing mandible cortex 
DeoM43 T 56 77 10,000 —— Rt mandible Squamous cell carci- 2 cm. lytic lesion with mineral 
À noma ized radiating spicules 
No lung metastase 
DseMa6 16 =- 8o Rt mandible Osteosarcoma 
No lunz meta 
Deo T 85 5 Lt maxilla, turb- Squamous cell carci- "Moth-eaten" bone plus tooth 
i nates noma arising in displacement and calcification 
palate and gingiva in soft tissue swelling, 2 cm 
of maxilla diameter 
No metastases 
DsoM3t 18 96 io 11,800 Rt maxilla Osteosarcoma Expanding lytic lesion and sof 
ssue tumor to 4X4 cm. 
No metastases 
DzoMa2 19 -8 79 Rt maxilla Squamous cell carci- Mottled lytic area 
noma Re ist molar missing 
No met 
Dsof'as 2o =$ Rs Rt mandible Osteosarcoma Lytic lesion, 2 cm. diameter 
premolar area, rather dow 
No lung metastases 
DaoF ts 21 $t 98 3.700 Lt maxilla Fibrosarcoma Mostly soft tissue tumor (4X $ 
cm.), minimal bone involve 
ment 
No lung metastases 
D4oMas 22 9$ 99 4.700 Rt frontal borne, Fibrosarcoma Slowly developing soft tissue 


orbit, zygoma tumor with late bone erosion 
No lung metastases 


arose adjacent to and eroded into the 2 in the pelvis and 2 in the cervical verte- 
maxilla; 1 involved the mandible. The 2 brae. Osteosarcomas appeared singly in 
fibrosarcomas were indolent, bulky soft- midshaft femur, proximal tibia, proximal 
tissue tumors. Only 1 exhibited extensive ulna, and talus; 2 


2 each occurred in the 
bone destruction. Both were well dif- ilium and the proximal femur. In 4 cases 
ferentiated histologically. 


of osteosarcoma and 1 of hemangiosarcoma, 
In the other cases, primary tumors were the lesions were confined to the distal 
found mainly in the long bones; there were humerus. Ten osteosarcomas were recog- 
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nized as lytic lesions, but usually developed 
some extracortical osteogenesis, often re- 
sembling a "sunburst" pattern. Several 
cases presented features of interest. 

In Case i a rapidly developing lytic 
lesion of a humerus resulted in an early 
pathologic fracture. None of the osteo- 
sarcomas in long bones appeared to in- 

volve the adjacent epiphyses. The heman- 
giosarcoma (a slowly advancing, pure lytic 
lesion) did extend through the distal 
epiphysis to thin the subchondral cortex 
of the humeral condyles. 
spontaneous hemangiosarcoma has been 
found among our i150 control dogs in 10 


vears.) An osteosarcoma in Case 10 pro- 
duced clinical signs of cervical cord com- 


pression with a recent roentgenographic 
lesion ante mortem. Necropsy revealed that 
the spinal cord was displaced laterally and 
showed extensive demvelinization. Roent- 
genograms of defleshed bone showed a Iv tic 
lesion in C2. 


REPORT OF CASES 


Two cases, representing limb and head 
tumors, are presented: 

Case 3. In this case 2 primary 
mas appeared to develop simultaneously. 
Roentgenographic examination showed that 1 
tumor arose in the distal third of the shaft of 
the right humerus (Fig. 2.7), caused periosteal 
elevation, and produced a broad border of reae- 
tive bone that encased a central osteolytic are: 
Initial roentgenograms showed the D 
coma of the left proximal tibia (Fig. 25: on 
as a "moth.eaten" lytic lesion. Both dot 
later developed a "sunburst" pattern, but the 
tibial lesion was larger with more extensive 
streaks of "tumor bone.” This dog also had 2 
"micro-osteosarcomas," 1 at the angle of the 
mandible (Fig. 2C) and t at the midshaft of rhe 
right femur (Fig. 2D); roentgenographically, 
both appeared as small Iytic lesions of the cor- 
tex. 

Histologic 


Osteosdarco- 


n 


examination revealed that the 


humeral tumor was highly cellular, composed of 


spindle and pleomorphic cells forming some 
collagen fibers, and that it had created a large 


cortical defect bounded by a 3 mm. thick wall of 


subperiosteal reactive bone (Fig. 34). The tibial 
tumor rarefied most of the cortical bone and 
produced abundant osteoid and lobulated ficlds 
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Fic. 2. Case 3. 67) Osteosarcema of distal third of 
the shaft of the right humerus. (B) Osteosarcoma 
of proximal half of the shaft of the left tibia. (C) 
Micro-osteosarcoma of the angle of the right 
mandible. (D) Micro-osteosarcoma of the mid- 
shaft of the right femur. 


of cartilage (Fig. 38). Reactive bone was 
formed on endosteal and periosteal surfaces. 
The 2 radiolucent areas within the compact 
bone of the mandible (Fig. 3C) and femur (lig. 
3D) appeared to be areas of fibrous dysplasia in 
which osteosarcomas were developing. Cells in 
these sites had neoplastic characteristics: they 
were irregular in shape and size; had hyper- 
chromatic nuclei with a high mitotic index; and 
were producing fibers and crude osteoid as well 
as destroving adjacent bone. 

No metastases to lungs or regional lymph 
nodes were observed. Since both major tumors 
became roentgenographically apparent at the 
same time, in the absence of metastasis, thev 
were considered to be primary neoplasms. 
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Vic. 3. Case 3. (A-D) Histologie sections of the bone 
tumors illustrated in Figure 2, A-D, respectively: 
a. periosteal cortex; b. reactive bone; c. sarcoma; 
d. tumor cartilage; e. endosteal cortex; f. micro- 
osteosarcoma; g. porotic cortex. 


Case 12. This case developed a solitary 
osteosarcoma of the jaw. The animal was hos- 
pitalized following a few days of anorexia. The 
animal opened the mouth reluctantly and ap- 
peared in pain. A large, firm swelling was pal- 
pated on the anterolateral surface of the jaw at 
the angle of the left mandible. Roentgenograms 
revealed an area of soft tissue swelling measur- 
ing 2 cm. in diameter, surrounding the lateral 
aspect of the angle of the body and ramus of the 
left mandible (Fig. 4.7). Within the mandible 
was a rather mottled area of osteoporosis which 
showed almost complete destruction of the 
cortical margin. Some very faint, possibly cal- 
cific, densities were scattered through the soft 
tissue mass. The tumor appeared to be arising 
from the jaw or eroding and causing a moderate 
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amount of osteoporosis and osteolvtic arcas 
within che mandible. This was believed to be an 
osteosarcoma. Subsequently, the dog was eutha- 
nized and necropsied. 

Histologic sections showed a rarefied men- 
dibular cortex replaced by a sclerosing osteo- 
blastic osteosarcoma of moderate cellularity. 
Plump osteoblastic cells produced abundant 
anastemosing collagenous ribbons that inter- 
mingled with irregular trabeculae of moderately 
well mineralized osteoid (Fig. 48). The tumor 
perforeted the lateral cortical surface at several 
points and produced adjacent foci of reactive 
periosseal bone. The extraosseous portion of the 
neoplasm was more cellular. These pleomorphic 
cells famed somewhat less col agenous tissue 
and peorly mineralized osteoid that tended to 
radiate from the surface of the jaw. 

DISCUSSION 
DISTRIBUTION OF LESIONS 

Continuous ingestion of Sr* during the 
first 1.3 vears of life produces uniform dis- 
tribution of the radionuclide in the Beagle 
skeleton. Subsequently, the Sr" burden 
diminishes and becomes unevenly dis- 
tributed. Trabecular bone loses its label 
rapide, with a half-period of approxi- 
mately 2.2 vears, compared to the half 
period of approximately 1¢ years for cor- 
tical bone. 

The hematologic effects of Sr“ irradia- 
tion, including myeloid tumors,’ have been 
previously reported. The other major ef- 
fect is the production of primary bone 
tumors and tumors adjacent to bone that 
produce secondary lesions in the bone. 

Hisrologically and roentgenographically, 
the Sr"induced osteosarcomas in the 
Beagle are not remarkably different from 
their spontaneous counterparts, but they 
do have different sites of appearance within 
the skeleton and different locations within 
the long bones. The proximal humerus and 
distal radius together host approximately 
40 per cent of spontaneous canine osteo- 
sarcomas, but are almost completely spared 
in strentium-induced neoplasia. The distal 
humerus, rarely a site of spontaneous m- 
volvement, is a preferred site for the Sr°°- 
induced osteosarcomas, manifesting 4 of 
the 16 clinically obvious osteosarcomas and 
1 hemangiosarcoma. 
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Vic. 4. Case 12. (4) Osteosarcoma of the angle of the left mandible. 
(B) Histologic section of the bone tumor illustrated in Z. 


The occurrence of Sr? induced. tumors 
of the distal humerus mav onlv be reflect- 
ing more intensively what appears obvious 
from a review of roentgenograms of the 
earliest lesions that later become osteo- 
sarcomas. Most limb tumors arise in the 
diaphyses of long bones, frequently within 
the proximal or distal one-third of the 
shaft, but not within the metaphvses. 

Spontaneous osteosarcomas of limbs in 
man and dogs typically arise in the 
metaphyses of long bones that show the 
greatest growth and reconstruction. and 
that are concerned with weight-bearing 
and locomotion. In the dog, there appears 
to be a marked correlation between sites 
of predilection for osteosarcoma and the 
growth potentials of the various meta- 
physes.* Johnson? suggests that, in man, 
the common factor relating sites of spon- 
taneous bone tumors and tumors following 
a disease process in bone, is the prolonged 
period of excessive cell activity which 
carries an increased hazard of neoplastic 
transformation. 

At first consideration it would appear 
that strontium-induced osteosarcemas de- 
velop in unpropitious sites, as in the shafts 
of bone where cell populations are rela- 
tively stable. The distal humerus would 
appear most unsuitable morphologically 
for the development of osteosarcoma, since 
its growth potential is 20 per cent lower 
than that of the proximal end. Also the 
diameter of the distal diaphysis narrows 
considerably, so that the distal humeral 
shaft consists of tubular bone with a rela- 


tively thick cortex and a marrow cavity 
containing very few spicules of trabecular 


bone. Radiochemical determinations of 
several Sr?*-laden Beagle humeri have 


shown that the distal third of the humeral 
shaft has the highest concentration of 
radioactivity per gram of ash for this 
bone." 

The diaphyseal cortical bone is subjected 
to longer exposure to strontium than the 
younger, more dynamic trabecular and 
cortical bone of the metaphvses, and re- 
flects this insult by producing irregular, 
linear osteolytic fibrotic lesions in the 
diaphyseal compacta.! ( Description of the 
complex radiation osteodvsplasia and its 
relation to microtumors will be reported 
separately.) It now appears that the 
diaphyseal tumors arise in certain focal 
areas of radiation-induced osteoporosis, 
following the neoplastic transformation of 
primitive cells in the reparative cell pop 
ulation. 

We do not deny that some of the dogs 
may develop Sr*?- induced tumors along the 
endosteal surfaces of the compacta, tra- 
becular bone, and metaphyseal bone. 
However, to date, micro-sarcomas have not 
been encountered in these areas. 

The tumor most often j 
to bone and producing secondary bone 
lesions is the squamous cell carcinoma. 
One such tumor arose in the gingiva ot the 
mandible and the other 4 produced lytic 
lesions of the maxillae and turbinates, 3 of 
which appeared to arise from the gingiva 
of the maxilla and the adjacent palate. No 


arising adjacent 
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micro-carcinomas were observed. It seems 
reasonable to suggest that these neoplasms 
are strontium-induced since bones of the 


head contain approximately 25 per cent of 
radionuclide burden, one-third of 


the total 
which is in the teeth alone. No similar 
tumors have arisen in control Beagies. 


RADIOBIOLOGIC SIGNIFICANCE 

The cases reviewed here, as well as 
others in mice! and swine,'® strongly sug- 
gest that attempts at repairing initial 
radiation injury may be a prerequisite to 
radiogenic tumor induction. Whether tu- 
mors arise from a single transformed cell 
or from a clone of altered cells is not 
readily apparent; nor do we understand the 
possible role of cofactors, such as viruses 
or altered immune responses. 

What is intriguing, is the high incidence 
of tumors at peak dose rates of ~20,000 
mrad/day (D6o dose level) in long bones; 
and at a later age following —7,000 mrad/ 
day (Dso0) of osteosarcomas of the head. 
Fibrosarcomas involving the maxilla were 
seen in dogs receiving «2,000 mrad/day 
(D40) The incidence of oral squamous cell 
carcinoma (1/5 of our reported tumors) is 
too high to be spontaneous. The possible 
addition of local dose rate from the Sr**- 
laden teeth may have plaved a role in the 
risk to oral epithelium. 

It is tempting to formulate a tentative 
dose-time and site model for these tumors 
of bone. Although the local Sr**-Y** dose 

rate apears reasonably uniform (at least 
during the first 1.5 years of life) it is, in fact, 
somewhat ay ae at the cellular level 


because of the morphologic arrangement of 


labeled bone mineral, the spatial distribu- 
tion of emitted beta energy, and the loca- 
tion of cells at risk. At the highest dose rate, 
20,000 mrad/day (D60; 36 uc/day fed), 
normal bone formation is accompanied by 
a high rate of osteocyte mortality and corti- 
cal focal necrosis. It is in these areas that 
tumors later arise and that abortive at- 
tempts at repair occur. The “repair” in- 
cludes several elements--endothelial vascu- 
lature and fibrous matrix as well as osteoid. 
The cells all appear vulnerable to tumor 
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jured tissue may be 
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induction, but only while under the stress 
of regeneration. 

In bone, results are mainly osteosarco- 
mas, 1 chondrosarcoma and 1 hemangio- 
sarcema, Adjacent to bone, fibrosarcomas 
and squamous cell carcinomas occur in 
areas of injury within a vear of maximal 
injury ídose) rate. 

At a "lower" dose rate, 7,000 mrad/day, 
the injury is less marked and develops more 
slowly, since much of the "repair" of in- 
"successful." Since 
radieactivity is lost from cancellous bone 10 
times faster than from the compacta, can- 
cellous repair is easier and proceeds in an 
environment of continually diminishing 
stress, The skull, maxilla, and mandible 
have the continual added stress of mastica- 
tion and contain the "hottest" radiation 
sources, "inert" teeth whose radioactiv- 
ity content does not change appreciably 
throughout life. These factors, coupled 
with a smaller portion of the "cell pool at 
risk," may partially account for the lower 
dosage required for development of facial 
osteasarcomas and squamous cell carci- 
nomas. They may also explain the develop- 
men: of fibrosarcomas at even lower doses. 

The risk, then, may be more closely re- 
lated to dose rate and cell life than to cumu- 
lative rad burden. As the dose rate in- 
creases, the number of surviving cells de- 
creases and "stimulus" for repair increases, 
but repair is not normally effective and 
often appears perverted. The cell turnover 
rate per unit "bone" volume is nonlinear 
and varies inversely with absorbed dose 
rate following labeling. Therefore, the risk 
may follow the “most effective" product of 
cell number and dose rate in anatomic iso- 
pleths from appendicular cortical.cancel- 
lous interface to the predominantly can- 
cellous facial bones. The lower doses « zoo 
mrac/day (D30) group may not kill enough 
cells to trigger a nonhomeostatic response 
("repair"). In such a case at the dose rates 
and levels utilized, no tumors would be 
seen during the dogs' lifetime. The data 
from all species are consistent in the non- 
linearity of the dose response curves when 
graduated experiments are compared. 
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SUMMARY 


Bone tumors were induced in 22 Beagles 
following ingestion of Sr?? during the first 
1.5 vears of life. 

The tumors involving the bone were 
related to daily dosage, both with respect to 
age at first recognition and location of le- 
sion. These tumors developed in 11 of 19 
dogs receiving — 20,000 mrad/day to bone; 
9 of 47 receiving — 7,000 mrad/day; and 2 
of 56 receiving ~2,000 mrad/dav. No tu- 
mors have developed in 160 control or 251 
comparable Sr** dogs fed at lower levels. 

The temporal, spatial, and morphologic 
tumor pattern, when related to dose rate, 
suggests that the risk for tumor production 
may be a function of rate and degree of 
cellular repair which, in turn, is dependent 
on the severity of prior radiation injury. 
R. R. Pool 
Radiobiology Laboratory 
University of California 
Davis, California 95616 
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FILM CALIBRATION OF A STRONTIUM 
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OPHTHALMIC APPLICATOR* 


By CHARLES A. KAHLIG, B.A, ALFRED R. SMITH, Px.D., 
and PETER R. ALMOND, Px.D. 


HOUSTON, TEXAS 


STRONTIUM ge beta rav. applicators 

which are applied directly to the eye are 

utilized in radiotherapy for lesions involv- 
ing the eve and the orbital region.’ 

This paper discusses the calibration of a 
strontium go applicator of the type used at 
M. D. Anderson Hospital and Tumor Insti- 
tute. Accurate determination of the dose 
rate from such applicators has been a dith- 
cult problem in the past and the film tech- 
nique discussed here is suggested as a sim- 
ple and sufficiently accurate means to ac- 
complish these calibrations. 

MATERIAL AND METHOD 

The SLA-i: applicator? (Fig. 1) is a 
spherical cup with a radius of curvature of 
15 mm. and a width of 23 mm. The cup is 
| mm. of silver into which is sandwiched a 
strontium foil o.1 mm. thick. There is 0.1 
mm. of silver between the strontium foil 
and the surface of the applicator.? 

The decay of strontium go is as follows? 
os Mev) iy IMNE yo 


Tie = 28 years Tip = 61 hours 


Sr? 


Therefore, the radiation of interest at the 
applicator-eye interface is electrons of 2.27 
MeV energy since the o.1 mm. silver layer 
between the Sr? foil and the eve effec- 
tively filters out the o.«4 MeV electrons 
and provides maximum build-up for the 
more energetic Y” electrons. 

The difficulty in the calibration of a Sr*? 
applicator is obtaining an accurate mea- 
surement of the dose rate at the surface. To 
perform this measurement, a lucite phan- 
tom was constructed (Fig. 2) in which film 
could be placed perpendicular to the appli- 
cator. The film and cassette were cut in a 
circle with a radius of 15 mm. The film was 








- ~ IBmm e m4 5 
Fic. :. The Sr*? SEA-1 ophthalmic applicator. 


sandwiched in the cassette and placed in 
the phantom. The cassette is needed to 
keep the film from being adjacent to the 
lucite, since Cerenkov radiation’ Brems- 
strahluag, and surface irregularities will 
produce anomalies in the optical density of 
the film. All of the film used was from the 
same batch, 

The Kodak translite film was developed 
24 hours after being exposed. The develop- 
ing chemicals were Kodak Liquid x-ray 
developer and replenisher, General Electric 
Supermix Shortstop (stop bath) and Kodak 
Liquid x-ray fixer and replenisher (ali 
chemicals were mixed with distilled water). 
The film, encased in a 35 mm. developing 
spool, was immersed in the developer for 5 
minutes, the stop bath for 45 seconds, and 
the fixer for 10 minutes; it was agitated 
continueusly throughout the developing 
process. The film was then washed in dis- 
tilled water for 3o minutes and air dried. 

The developed film was analyzed with a 


* From the Department of Physics, The University of Texas at Houston, M. D. Anderson Hospital and Tumor Institute, Houston, 


Texas. 
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lic. 2. The lucite phantom-film holder. The Sr? 
applicator is placed symmetrically on the curved 
surface. 


Macbeth transmission 100 series densi- 
tometer (aperture 1 mm. with a digital 
multimeter output) and with a Joyce Loebl 
model Er2Mk HI micro-densitometer 
(aperture 100 u with a graphical output). 
The net density readings from the Macbeth 
unit were plotted versus depth in the lucite 
phantom (Fig. 3); the density at depth was 
then normalized to the extrapolated zero- 
depth density (Fig. 4). The data from the 
micro-densitometer were normalized to the 
maximum density; the resulting depth- 
density curve verified the extrapolated 
region of the depth densitv curve obtained 
with the Macbeth densitometer within 
experimental error of 6 per cent. A linear 
dose-density relationship was experimen- 
tally verified for this film (Fig. <). The 
normalized depth-dose data are plotted 
with the data of Jones and Dermentzoglou® 
for a SLA-1 applicator in Figure 4. Their 
data were obtained with a @-scintillation 
probe, pencil ionization chamber, and 
Ilford Nsso film. 
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The surface dose of the applicator was 
obtained by extrapolating to zero depth 
and comparing the density at zero depth to 
a measured density verszs dose curve (Fig. 
5). Since the 15 MeV electron beam from a 
Siemens betatron was used to generate the 
density-dose curve, the mass stopping 
power ratio between the 2 energies was 
used to correct the data for use with the 
Y, 2.27 MeV, electrons. Therefore: 
Di S(15 MeV electrons) a 
" $(2.27 MeV electrons) aa 
where Di is the dose obtained from Figure 
5, $ is the ratio of the mass stopping power 
of the silver bromide emulsion and lucite 
(S= Sae n/S), and £ is the exposure time. 

Alternatively, the surface dose rate of 
the applicator can be obtained from the film 
characteristics. Chhabra? gives the equa- 
tions for the use of film exposed to electrons 
in a lucite phantom: 


d = kan, (2) 


where d is the optical density of the photo- 
graphic film, & is loge’, a is the average area 
of the emulsion grain, and 7 is the number 
of developed grains per unit area; and 


a ADS 7 
E LE (3) 
n 
' t 
27 
s 





f 
m 


DENSITY 





DEPTH IN mm 





Fic. 3. The central axis net optical density versus 
depth in lucite for the Sr?? SIA.: applicator. 
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where É is the average energy spent per 
grain made developable, Æ is 1.7 X10", a 
constant which contains the mass of silver 
bromide per unit area and the factor for 
conversion from 1co ergs to electron volts, 
D is the absorbed dose (lucite) in rads, and 
Sis the mass stopping power of silver bro- 
mide relative to that of lucite. 
Combining Equations 2 and 3 and solv- 
ing for D, gives: 
Ed 
~ rads. 
ASka 


D, = (4) 
Setting T= E/a, and dividing by the time 
of exposure gives the dose rate: 

dr 


D, WS rads/sec. (5) 
(Note, 7 is assumed to be a function of the 
film itself and is independent of the nature 
of the radiation.) 

The surface dose was obtained using both 
methods described above. The calculation 
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% Dose 
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Fic. 4. Normalized dose versus depth in lucite com- 
pared with Jones and Dermentzoglou data for a 
SIA-1 ophthalmic applicator. 


Strontium go Ophthalmic Applicator 
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Fic. s. The net optical density versus dose for 
translite film exposed to 15 MeV electrons from a 
Siemens betatron. 


parameters and results are given below fer 
comparison. 

A. Direct comparison of density to 
density versus dose curve: Using Equation 
1, the surface optical density from Figure 3, 
the corresponding dose from Figure 5, and 
the exposure time: 

d — 1.08 
D,= 164 rads 
f= 120 sec. 
S(1g MeV electrons) = 1.15617 
$12.27 MeV electrons) = 1.0287, 


we obtain D,= 1.54 rads/sec. in lucite. 
B. Using the film characteristics: 
Solving Equation 5 for 7, we obtain: 


B DiASE 


T = (5) 
d 
where 5— S(1s MeV electrons). 
Using che data shown in Figure 5: 
d D; Grads) 
E 1g 
39 47 
.48 71 
.66 94 
-94 137 
1.16 166 
1.27 188 
1.44 21i 
we obtain 7 (average) - 120 X10! ev/m? 





with a standard deviation of 4.7 X19!! 
ev/m?*. Equation 5 then gives: 


dr : 


zo = 1.53 rads/sec. in lucite, 
ASki 


where S= $(2.27 MeV electrons). 
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The 2 methods are, of course, not inde- 
pendent. The first method uses the dose- 
density relationship for a single coordinate 
pair from the average dose-densitv curve; 
i.e., an optical density of 1.08 and a corre- 
sponding dose of 164 rads, while the second 
method uses an average over-all data 
points. The second method should be con- 
sidered as an indication of the validity of 
the film characteristics approach using 
Chhabra's equations. The systematic error 
in the ratio Di/d is estimated to be 6 per 
cent, 

This SIA-1 applicator was calibrated in 
1958 by the United Kingdom Atomic 
Energy Authority, The Radiochemical 
Center at Amersham, Buckinghamshire, 
England. The surface dose rate measure- 
ments were made using a scintillation 
probe. The output was given to be 2.53 
rads/sec. with an error within —20 per 
cent. Decaying this result for 14 vears 
gives an output of 1.79 rads/sec., which is 
within 17 per cent of our measured output. 


CONCLUSION 


A simple method using the dose-density 
relationship of film is described which can 
be used to obtain the surface dose rate and 
mid-line depth dose from a Sr® ophthalmic 
applicator employed in radiotherapy for 
lesions of the eye. It is shown that a method 
based on equations developed by Chhabra 


C. A. Kahlig, A. R. Smith and P. R. Almond 


ArGtsr, 1973 


gives the same results for the surface dose 
rate. 

In order to obtain the surface dose to 
tissue from the dose to lucite one must 
multiply the dose to lucite by the ratio of 
the mass stopping powers of water and 
lucite. Swaer (2.27 MeV) /Stucite (2.27 MeV) 
=1.05." The eye tissue is assumed to be 
equivalent to water. 


Charles A. Kahlig, B.A. 

Department of Physics 

The University of Texas at Houston 

M. D. Anderson Hospital and Tumor Institute 
Houston, Texas 77025 
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QUALITY CONTROL: SPOT CHECK TO 


UNCOVE 


ER COLLIMATOR LEAKAGE 


By JACQUES LAMOUREUX, M.D., Pu.D. 
MONTREAL, QUEBEC, CANADA 
COLLIMATORS supplied. with the pharmaceutical in the patient. The col- 


A gamma cameras are so designed that 
assemb lage failure may be present and give 
rise to detection of artificial and unwanted 
patterns of radiation. 

The typical pattern obtained with a 
faulty 4,000 hole collimator is shown.* The 
techniques used to demonstrate the cause 
are presented, 

It is suggested that gamma camera users 
run a check of their collimators to verify the 
quality of their assemblage. 





OBSERVATION 
THE ABNORMAL PATTERN 


On the first frames of our Tc?"O,- cere- 
bral blood flow studies, a crescent lining 
spreading along the periphery of the scinti- 
photo in the quadrant closer to the arm in- 
jected was observed repeatedly (Fig. 2, 
A- E). This pattern, of a definite shape and 
a fied position, could not be correlated 
with a d bu. pattern of the radio- 


* Nuclear-Chicago Pho/Gamma Scintillation Camera System. 


limator was then inspected closelv. A 
faultv assemblage between the lead col. 
limator core and its lead peripheral housing 
seemed the most likely cause. 


RESULTS 


A radioper technetate spot check and a 
transmission scan of the suspicious collima- 
tor were made. Both revealed the leak. 





THE SPOT CHECK 

The spot check was performed in the fol- 
lowing manner: The gamma camera mounted 
with the suspicious collimator was set to 
“on” with its spectrum adjustedon the Tc??» 
photepeak. A vial containing £o to roo 
millicaries of Tc?*»O,- placed in an open 
lead container was moved by hand over the 
different areas of the collimator. The counts 
obtained over the various points were re- 
corded. It became immediately evident 
that fhe slit between the lead central core 
and tae lead housing of the collimator was 


















Bec 


= Transmission scan of the faulty collimator as observed «n the triple 
| Before repair. The radioactivity transmitted through tie war 


lens Polaroid scintiphoto. 
) is visible as a crescent lining located 





jet tween the radioacti vity normally transmitted through the holes of the central core of the collimator ic) 
and the radioactivity transmitted through the steel cover az the periphery of the lead housing (p). (8) 


After repair. Vhe gap has disappeared on the transm 











ssion scan after filling it with lead. 
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Vic. 2. (E) The abnormal pattern is visiole as a crescent lining in the right inferior quadrant on the g$ 
od flow study. (F) It is not visible on the static anterior 


scintiphotos of the radiopertechnetate cere bral blo 
c 


Jacques Lamoureux 





scan done in the minutes following the dnamic study. The patient has been injected in the right ante- 
E ) I | E 


cubital vein. 


the site of the abnormal transmission of ra- 
diation to the crystal. 


THE TRANSMISSION SCAN 
To picture the defect, a transmission scan 
of the faulty collimator was made in -he fol- 
lowing manner: The detector head of the 
gamma camera was mounted wich the 
1,000 hole, parallel collimator. The faulty 
collimator was placed on its suppcrt and 





positioned in the field-of-vision of the svs 
tem. The vial containing ToO, was 
placed underneath the faulty collimator 
and a transmission scan was obtained. The 
crescent pattern came to light vividly (Fig. 


14). 





COMMENTS AND CONCLUSION 
The leak was repaired by packing the gap 


with lead (Fig. 1 B). 
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We have observed the abnormal pattern — Division of Nuclear Medicine 
on radiopertechnetate flow studies per. Department of Radiology 
p do NE B Hôpital Notre-Dame 
formed in another hospital. We had the OPS up: 
i E . 1560 Sherbrooke East 
opportunity to run a spot check of their = Montreal, Quebec, Canada 
collimator. The test turned out positive. 


It is recommended that gamma camera 


users observing a crescent lining on their The author wishes to thank Miss Lise 
radiopertechnetate flow study check their Coutrre for her assistance in preparing this 
collimator for leakage. manuscript. 
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COBALT 60 TREATMENT FIELD VERIFICATION 
BY XERORADIOGRAPHY* 


By J. N. WOLFE, M.D. L. x ALISHER, M.D., and B. CONSIDINE, M.D. 


I ETROIT, MICHIGAN 


HE traditional method of treatment 

field verification in radiation therapy 
has been with conventional silver nalide 
film techniques. With the advent of "su- 
pervoltage" modes of irradiation, this teld 
verification became more dificult Dif- 
ferent types of film and film-screer. com- 
binations have been used. ln addition, 
treatment simulators were constructed to 
furnish the therapist with a good image 
which would show accurately the extent 
and content of his proposed trectment 
field. 

Because of the ability of xeroradiography 
to record in good detail all densities in an 
image area on a single xeroradmgram 
(XR)? and because of its exposure lazitude, 
it was thought that it would afford 1 good 
method of treatment field localization, 
utilizing the megavoltage source is the 
energy (cobalt 60 in this instance). In ad- 
dition, the general advantages of xero- 
radiography would be present; 7.e., no dark- 
room is required and the proximity to the 
treatment room can be as near as having 
the xeroradiographic equipment wittin the 
room itself. The thru-put time of the con- 
ventional xeroradiographic image is be- 
tween go and 120 seconds; there're, it 
would facilitate greatly the procedure. 

In 1963, Farmer ef al’ devised a system 
using xeroradiographv with a tungsten 
roentgen-ray tube simulator in an effort to 
obtain high contrast between radiozraphic 
densities. These proved to be quite useful 
but, as mentioned earlier, they ertail an 
entire second radiation system and are 
time consuming in production. 


TECHNIQUE 


The technique of examination is not too 











inner 
* 





Vic. 1. (A) Large treatment field for brain tumor. 
(B) Line drawing of 4. 


different from conventional film methods. 
After the therapist has set up the treatment 
port, the xeroradiographic plate in its cas- 
sette, after being properly prepared, is 
placed adjacent to the part to be treated 
and opposite to the beam entrance port. À 
tunnel was constructed on the treatment 
table in order to protect the xeroradio- 
graphic plate from pressure artifacts. To 
produce a satisfactory xeroradiographic 
image, an exposure time of 3 to 6 seconds is 
necessary and is varied according to the 
thickness of the part being examined. The 
cobalt source is of 2,000 curie activity 
and has a dose rate for a 10 X 10 cm. field 


* From the Departments of Radiology, Hutzel Hospital, and Wayne State University School of Medicine, Detroit, Michigan. 


1 Chief, Department of Radiology, Hutzel Hospita.. 
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Vic. 2. (4) Large treatment field for bronchogenic 
carcinoma designed to include regional lymph 
nodes. (B) Line drawing of Z. 


at 60 cm. SSD of 110 r per minute. After 
making the diagnostic exposure, the plate 
is then developed; this requires approxi- 
mately 120 seconds. The image produced 
is opaque and can be examined immedi- 
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ately by ordinary room light. Therapists, 
therefore, within several minutes, would 
know F the treatment port was correct, and, 
if not, could make the necessary adjust- 
ments and repeat the imaging technique. 
Illustrative xeroradiograms of various 
parts of the body outlining treatment 
ports are presented in Figures 1 through 3. 


DISCUSSION 


Xeroradiography appears to be a suz- 
cessful imaging system for cobalt 60 treat- 
ment aeld verification. It has proven itself 
very useful in mammography? and exam- 
ination of peripheral parts of the bodv.4 
The major advantages are the great detzil 
and high resolution obtained by the 
method. It is also quick and convenient, 

Varous illustrative examples are pre- 
sented which demonstrate the facility of 
the xeroradiographic process to record n 
good detail many tissues of different thick- 
nesses and absorption coefficients. This is 
particularly demonstrated in Figure 1, Z 


A! Conventional treatment port for cancer 
of the cervix. (B) Line drawing of 4. 


Fic. 3. 
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and B, of the skull, and Figure 2, /£ and B, 


of the chest, where we note that bcne and 
soft tissue and air spaces are all accurately 
recorded. The system is self-contaired and 
sufficiently compact, so that it zan be 
placed within a treatment room if desired. 
In any event, it can be in close proximity 
to the treatment area. The amoun- of ra- 
diation required for the image is rnodest, 
varying from 6 to 9 r. The opaque image 
lends itself to inclusion within the patient's 
chart and subsequent images can te com- 
pared very readily without the necessity 
of transillumination. 


CONCLUSION 


Xeroradiography is a rapid, clean, dry 


Stay 


J. N. Wolfe, L. Kalisher and B. Considine 
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method of obtaining satisfactory, per- 
manent images of treatment fields using 
cobalt 60 as the photon source. 


John N. Wolfe, M.D. 
Department of Radiology 
Hutzel Hospital 

Detroit, Michigan 48201 
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PERCENTAGE DEPTH DOSE FOR HIGH ENERGY 
X-RAY BEAMS IN RADIOTHERAPY* 


By J. A. RAWLINSON, M.Sc., and H 
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E. JOHNS, Pa.D. 


TORONTO, ONTARIO, CANADA 


N the last few vears there has been an in- 

creased interest in high energy x-ray 
machines for radiotherapy. Varian, Thom- 
son-CSF, and others, have produced linear 
accelerators in the 25 MeV range, while 
Braun Boveri, Siemens, and Allis Chalmers 
have continued to produce Betatrons of 
similar energy. Some of these machines 
have depth dose characteristics which are 
less than optimum due to improper design 
and due to the fact that certain basic prin- 
ciples enunciated years ago by the Betatron 
groups at the University of Illinois! and the 
University of Saskatchewan? have been 
either ignored or forgotten. 

The purpose of this short article is to 
alert purchasers and manufacturers of high 
energy machines to this problem. A brief 
discussion of this topic was presented at 
Goteborg.? 

After extensive study of available high 
energy machines, we have recently pur- 
chased a Varian 25 MeV Linac (“Clinac- 
35”). The decision to buy this machine was 
based partly on the expectation that it 
would have the same x-ray beam properties 
as our Allis-Chalmers Betatron, but with a 
much higher output (1,000 rads/min. at 
100 cm versus $0 rads/min.). At that time 
we were more worried about beam stability? 
than beam properties and did not fully con- 
sider that a 25 MeV Betatron x-ray beam 
might be quite different from the x-ray 
beam produced by the same electron energy 
in a Linac. Our measurements show that 
the 25 MeV Varian Linac beam is equiva- 
lent to our Allis Chalmers Betatron operat- 
ing at 16 MeV from a depth dose point of 
view. Ways to make the 25 MeV Linac 
equivalent to the 25 MeV Betatron will be 
discussed. 

In Figure 1 we present depth dose data, 
measured under identical conditions, from 


our Betatron operating at 25 MeV (#1 
MeV? and from our Linac operating at 25 
MeV t£ i1 MeV). The Linac beam shows a 
more rapid build-up and a smaller depth 
dose ut distances beyond the peak. On the 
same graph we show the depth dose from 
the sime Betatron operating at 16 MeV, 
and the curve so obtained is almost identi- 
cal to that from our Linac. 

These data strongly suggest that the 
spectra from the 2 machines are quite dif- 
ferent, and we now enquire as to the rea 
sons. Figure 2 shows the way in which the 
bremsstrahlung is produced in the 2 ma- 
chines. In the Betatron the electrons have 
onlv one interaction with the target. If they 
hit ae atom in the target and lose a little 
energy, they spiral in as indicated and jit 
the walls of the donut of the Betatron. On 
the orher hand, if they do not make a col- 
lision with an atom they go around the cir- 
cular orbit again and take another "pass" 
at the target. This means that every photon 
which is produced in the beam arises from 
the interaction of a 25 MeV electron. This 
kind ef radiation is called thin target radia- 
tion. 

In the Linac the situation is quite differ- 
ent. Here the electron beam is traveling in 
a straight path towards the patient and 
since there is no magnetic field to bend the 
electrons from this direction, it is custom- 
ary to make the target so thick that no 
electron can pass through it. In the case of 
the Varian Linac the targets consist of 
about ; mm. of tungsten. Now, x rays are 
produced by electrons with all energies from 
25 MeV down to zero. This ts called thick 
targe! radiation. The spectra of thick and 
thin target radiations are quite different.** 

There is another way in which the 2 
beams are different. In the early days of 
Betatron radiation, it was clearly pointed 





* From the Physics Division, Ontario Cancer Institute, Toronto, Ontario, Canada. 
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Fic. 1. Depth dose data from a 10X10 em geld at SSD 100 cm. (A) Allis Chalmers Betatron operating at 
25 MeV, (B) Varian Linac operating at 25 MeV and (C) Allis Chalmers Betatron operating at 16 MeV. 


out by the early workers!?-? that the com- 
pensating filter should be made of a low 
atomic number material and, in fact, in the 
original Betatron it was made of carbon. 
Carbon, however, has a very low density 
and a compromise solution was found in 
using either aluminum or copper, but cer- 
tainly no one considered using tungsten, the 
filter material used in the Varian Linac. The 
filter material has an effect on the spectrum 
of the beam. From the insert in Figure 4 it 
can be seen that photons have thei- min- 
imum absorption in lead or tungs-en at 
about 3.5 MeV. This means that if a high 
energy heterogeneous x-ray beam is oassed 
through lead it will be softened, finally end- 
ing up with an energy of 3.5 MeV. On the 
other hand, the absorption in aluminum 
continues to decrease with increasing energy 
so that an aluminum filter will tend. to 
harden the beam. 

The effect of target thickness anc filter 
material on the x-ray beam is demonstrated 
by the calculated spectra shown in Figure 


3. The large differences between a thick 
target radiation filtered with lead and a 
thin target radiation filtered with alumi- 
num is evident and it is not surprising then 
that the depth dose data from these 2 
x-ray machines with the same electron en- 
ergy should be quite different. This has 
been substantiated bv preliminary depth 
dose calculations? based on the spectra of 
Figure 3. 

We have further investigated this prob- 
lem by measuring the attenuation in 
aluminum and lead of the filtered beams 
from the Betatron and the Linac. Figure 4 
shows the data obtained. It is seen that the 
Betatron beam is more penetrating in alu- 
minum than is the Linac beam as one 
would expect, since the Betatron has more 
high energy photons. It also shows that in 
lead the Betatron beam is /ess penetrating 
than the Linac beam. This is again as one 
would expect if one remembers that the 
attenuation coefficient. for lead increases 
with increase in energy. These results con- 
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Vic. 2. Comparison of the way x-ray beams are pro- 
duced in the Betatron and Linac. 


firm the spectral differences between the 
two machines. 


DISCUSSION AND CONCLUSION 


We have shown that the Linac beam has 
fewer high energv photons than the Beta- 
tron beam as measured by depth dose, and 
by absorption in lead and aluminum. We 
can explain this in terms of the difference 
in the way the beams are formed and in the 
wav thev have been filtered. 

The question now arises, could one design 
a Linac which would have the same tvpe of 
beam as a Betatron? And the answer is 
clearly ves. 

This could be done in 2 or 3 ways and we 
intend to investigate these possible solu- 
tions experimentally. For the moment, it is 
sufficient to suggest possible approaches. 
The most obvious solution is to use a thin 
target in the Linac and sweep the electrons 
from the x-ray beam by an auxiliary mag- 
netic field. Having obtained a thin target 
radiation in this way one should filter the 
beam with a compensating filter made of 
aluminum. Unfortunately, both these 
changes would require a complete redesign 
of the Linac head since there is insufficient 
space in the head to accommodate these 
changes. 

There is another less drastic solution to 
the problem, and that is to replace the thick 
target of tungsten bv a thin target of 
tungsten backed with enough aluminum 
to stop the electrons. Such a composite 
target should produce a beam somewhere 
between the thin target and thick target 
spectra, and theoretical calculations along 
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these lines are being carried out. Again, 
one should flatten the beam with an alu- 
minum compensating filter. Even this 
solution would require a major redesign. 

An even better approach to these prob- 
lems is as follows: If the electrons could be 
made to converge on the target along the 
surfaees of a cone of an angle appropriate to 
the maximum field size which is required, 
then one would largely eliminate the need 
for the compensating filter. The conical 
angle would have to be about 20? to vield a 
maximum field size of 35X35 cm at I 
meter. 


CONCLUSION 


The depth dose problem which we have 
discussed here is probablv common to 
most nigh energy Linacs and is mentioned 
so that those who manufacture such de- 
vices may incorporate some of these sug- 
gestions. 

In spite of these criticisms of our Varian 
Linac, it has proved to be a stable and 
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CUhe filter thicknesses shown were chosen to at- 
tenuate the intensity of the beams by 60 per cent.) 
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Vic. 4. Measured narrow beam attenuation data in lead and aluminum for the 25 MeV Betatron with an 
aluminum compensating filter and the 25 MeV Linac with a tungsten compensating filter. The insert shows 
the variation of photon attenuation with photon energy. 


reliable machine and the high output is a 
real advantage. 
J. A. Rawlinson, M.Sc., and H. E. Johns, Ph.D. 
Physics Division 
Ontario Cancer Institute 
soo Sherbourne Street 
Toronto, Ontario 
Canada M4X iky 

The authors take pleasure in acknowledg- 
ing the financial assistance by the Medical 
Research Council of Canada and the Na- 
tional Cancer Institute of Canada. We are 
indebted to Dr. Andre Dutreix and Dr. 
J. R. Cunningham for many helpful dis- 
cussions. 


REFERENCES 


1. Apams, G. D., Aimy, G. M., Daxcorr, 5. M, 
Hanson, A. O., Kerst, D. W., Kocs, H. W., 
Lasz, E. E, Lanai, L. H., Laucuirs, J. S., 
QuasrLER, H., Riesex, D. E, Rorixsox, 
C. S., and Skaacs, L. S. Techniques for appli- 
cation of Betatron to medical therapy. Am. J. 


RokxvGENOL, & Rap. THerary, 1948, 60, 
1531-157. 

. Bercer, M. J., and SeLrzer, S. M. Bremsstrah- 
lung and photoneutrons from thick tungsten 
and tantalum targets. Phys. Rez. C., 1970, 2, 
521-631. 

. Jouss, H. E., Darev, E. Ka, Hastam, R. N. H, 
Karz, L., and Harrincron, E. L. Depth dose 
data and isodose distributions for radiation 
from 22 MeV Betatron. Am. J. ROENTGENOL. 
& Rap. THERAPY, 1949, 62, 257-268. 

. Jouss, H. E, Darny, E. K., and KORNELSEN, 
R. OO. Radiotherapeutic Physics. 1. Physical 
aspects of treatment of cancer by 22 MeV 
x rays. Brit. T. Radiol., 1951, 24, 355-304. 

s. Jouns, H. E. Betatron in cancer therapy. Nuc/e- 

üHics, 1950, 7, 76-93. 

6. Jouxs, H. E., and Rawrixsos, J. A. Physical 
properties of high energy beams for radiother- 
apy. Third International Conference on Med- 
ical Physics, Goteborg, 1972. 

7. Jouss, H. E, Rawiixsox, J. A, and TAYLOR, 
W. B. To be published. 

8. Kocn, H. W., and Morz, J. W. Bremsstrahlung 
cross-section formulas and related data. Rev. 
Mod. PAYS., 1959, 37, 920-955. 


[9 


o. 


4 


Vor. 13:18, No. 4 


CONTACT HISTORADIOGRAPHY OF NERVOUS 
TISSUE IMPREGNATED WITH THOROTRAST* 


que technique of contact historadiog- 

raphy was described independently by 
3 authors: Lamarque,! Sievert? and Grech- 
ishkin.* Their method is practically identi- 
cal and consists of the following steps: (1) 
bring a histologic section in contact with a 
photosensitive film or plate coated with 
fine-grain emulsion; (2) radiograph the 
section with ultrasoft x rays (2À or longer 
wave length); and (3) examine the x-rav 
image of the section under the light micro- 
scope. 

Due to the high resolving power of both 
ultrasoft x rays and fine-grain emulsion, 
fairly high magnifications can be used to 
study the x-ray image of the slides (up to 
6oo X, and in some cases even higher). If 
the cells and other microstructures exhibit 
differences in chemical composition and 
mass, they would absorb x ravs differently 

a fact which in turn would atfect their 
x-ray image. The difference in image con- 
trast, however, did not appear to be suffi- 
cient to differentiate certain. microstruc- 
tures from each other, unless their atomic 
components occupied a high place in the 
atomic table. In the human body only the 
calcium containing compounds | satisfied 
this condition and, accordingly, until today, 
only historadiography of the calcareous 
tissues was considered of undisputed value. 

In 19:0 Mitchell? reported that by im- 
pregnating histologic sections with x-ray 
opaque chemicals, some microstructures be 
came visible on the historadiographs. This 
brought evidence to the fact that varied 
microstructures have selective affinity for 
certain opaque media. Mitchell used a 
number of chemicals (mainly silver salts), 
but the achieved contrast was not satis- 
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factory enough for the fine histologic 
studies. 

Bohatirchuk! in 1953 used a new im. 
pregnation technique to visualize cancerous 
tissues by contact historadiography. He 
prepared much thinner sections than Mit- 
chell and for impregnation he applied 
thoretrast instead of silver. In choosing 
this medium Bohatirchuk took into con- 
sideration the following 2 facts: 

1. Thorium, the chief component of 
thorotrast occupies the goth place in the 
atomic table; therefore, it appears as one 
of the strongest absorbers of x ravs. 

2. Phe thorium particles in thorotrast 
are in colloidal form with a negative charge 
and in intravital studies are selectively 
absorbed bv elements of the RES. 

The experiments with cancerous tissue 
showed that thorotrast had affinity for che 
cells and stroma of certain tumor types. 

Boratirchuk later? also reported that 
thorotrast can be used for impregnation 
and h:storadiography of nervous tissue and 
that there is a certain affinity of thorium 
particles for cytoplasm and myelin. 

Encouraged by the results mentioned 
above the present authors decided to in- 
vestigate more systematically the affinity 
of therium for elements of the nervous 
tissue in normal and pathologic conditions. 
The preliminary studies performed on che 
normal spinal cord are reported in this 
paper. 


MATERIAL AND METHOD 


About 350 historadiographs of impreg- 
natec nervous tissue comprise the material 
for this study. Sections for historadiog- 


* From the Department of Radiology,} Experimental Surgery and Department of Neurosurgery, f Ottawa General Hospital, and the 
Faculty of Medicine, University of Ottawa, Ottawa, Ontario, Canada. 
This work was supported by a grant from the Canadian Multiple Sclerosis Society. 
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Vic. 1. Historadiograph of the spinal cord of a nor- 
mal dog impregnated with thorotrast Mid 
thoracic region (approx. 12X). The gray matter 
appears bright compared to the white mztter. 


raphy were obtained from spinal co-ds of 
experimental dogs and cats. 

The technique of impregnation 
historadiography was as follows: 


and 


a. The spinal cord is fixed as fast as possi- 
ble in to per cent neutral buffered fo-malin 
and cut in sections from 24 to so microns 
thick with the freezing microtome. The sec- 
tions are placed again in formalin of the same 
concentration. 

b. The sections are washed and immersed 
in undiluted thorotrast. The best impregna- 
tion is achieved after 4 hours. (Thocotrast 
made by Testagar Co., Detroit, Mich gan is 
a liquid of brownish color with a pH of about 
^ and contains 22-24 per cent thorium.) 

c. The impregnated sections are drad be- 
tween blotting papers (Bibolous) and out on 
plastic sheets (Saran wrap or similar type). 
Section and plastic are placed on the shoto- 








Fic. 2. Historadiograph of the ventral horn. mpreg- 
nated with thorotrast (approx. 300% 
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Vic. 3. Area of anterior horn; the arrow poin‘s 


to Nissl bodies (approx. 320 X ). 


sensitive fine-grain emuiston (plastic on the 
emulsion), enclosed in a special chamber and 
radiographed with ultrasoft x rays (between 
3 and 4 A wave length). More details of the 





historadiography technique can be found in 
previous publications. ? Spectrographic plates 
749 GH are used for historadiography; they 
permit magnification up to 690X without 
loss of sharpness. It is necessary to em- 
phasize here that great care and accuracy are 
required. in manipulatisg. the impregnated 
sections to avoid damage. 

d. After radiography some sections are 
stained. with conventional staining methods 
and mounted on the same slide with the 
historadiographs. Stained sections are srudied 
with the historadiographs together under the 
light microscope; images of identical areas 
are compared (Fig. z,.7 and B). 

RESULTS 

All historadiographs in this paper are 
reproduced in their natural color; 7.e., as 
thev were seen under the microscope. The 
different. shades of white in the histo- 
radiographs correspond to the areas in the 
sections which absorb x ravs at degrees of 
varving differences, due to differential up- 
take of thorotrast. The whiter the tone, the 
more concentration of thorotrast it rep- 
resents. 

Historadiographs of impregnated sec- 
tions of the normal spinal cord at low mag- 
nifications show a well defined distribution 
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Fic. 4. Anterior horn and white matter. The white 
rings of myelin in cross section and the white lines 
represent myelinated fibers cut parallel to the 
section, 


of thorium (Fig. 1). The grav matter ap- 
pears brighter than the white matter; 7.e., 
the former evidently absorbs more thoro- 
trast than the latter. With this magnifica- 
tion it is possible to see the strongly im- 
pregnated pia mater, the ependymal lining 
of the central canal and the outlines of the 
dentate ligaments. 

Historadiographs at about 300X mag- 
nification (Fig. 2; 3; and 4) reveal that cells 
and mvelinated fibers are impregnated with 
thorotrast. The nerve cell is seen with all 
its processes. The cytoplasm is usually x- 
ray opaque in a uniform manner, but in 
manv cells a dark and round or oval spot is 
present, which is an image of the cell 
nucleus not y thorotrast, 
x rays. Within some of the nuclei one may 
see white specks, images of x-rav absorbing 
nucleoli. In a few cells Nissl bodies impreg- 
nated by thorotrast are seen (Fig. 3, 
arrow). 

It is necessary to emphasize that x-ray 
visualization of intracellular structures 
greatly depends upon the duration of im- 
pregnation and concentration of thorotrast. 
Thus for instance, Nissl bodies are revealed 
after impregnation in a weak solution of 
thorotrast. The nerve fibers are conspicu- 
ous in the white matter as white rings of 
various diameters (Fig. 4). The white rings 
must obviously represent myelin sheaths 
absorbing thorotrast to some degree under 





absorbing i.e. 
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norme] circumstances. One may also see 
mvelimated fibers cut parallel to their 
length, appearing as white threads (Lig. 
z, and B). Axons and dendrites appear in 
historadiographs somewhat similar to their 
image in stained sections (Fig. 5, 7 and 5). 





DISCUSSION OF RESULTS 


The selective absorption of thorotrast 
by elements of nervous tissue is demon- 
strated in this paper. The reason for -he 
differential uptake is not clear, but prob- 
ably che negative charge of thorium pa-ti- 
cles contributes to it. We shall try to fnd 
a suitable explanation of this phenomeron 
in further research. 

Our preliminary experience shows that 
the absorption of thorotrast is closely con- 
nected with its concentration and depends 
also ea the duration of the impregnation. 
It seems possible that addition of some in- 





Fic. $. Comparison of a stained section and its ais- 
toradograph. G7) Contact. historadiograph of 
the fhorotrast impregnated section. (B) Thero- 
tras: mpregnated and stained section of the sime 
specmen C320 X ). 
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gredients to thorotrast may increase its 
selectivity. We plan to investigate all these 
possibilities and to include brain and 
peripheral nerves in this field of resea-ch as 
well as pathologic conditions of the central 
and peripheral nervous system. 


SUMMARY 


A new historadiographic method based 
on thorotrast impregnation is presented. 

The methodology is described. 

The preliminary results are discussed as 
they apply to the spinal cord of dogs and 
cats. 


Dr. L. P. Ivan 

Department of Neurosurgery 
Ottawa General Hospital 

43 Bruyere Street 

Ottawa, Ontario, Canada 
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FIFTY-FIFTH ANNUAL \ 





MEETING OF THE AMERICAN 


RADIUM SOCIETY 


HE Fifty-fifth Annual Meeting of the 

American Radium Society was held at 
the Broadmoor Hotel in Colorado Springs, 
Colorado, April 22 through 26, 1973. A 
total registration of 504 was recorded, in- 
cluding members, nonmembers, resi lents, 
and guests. The quality of the scientific 
subjects presented was excellent and the at- 
tendance was large. 

The program was arranged bv the Scien- 
tific Program Committee of the Society and 
was chaired by Dr. Antolin Raventcs and 
included Drs. John V. Bladv, John Hale, 
James T. Helsper, George C. Lewis, Jr., 
and Jerome M. Vaeth. The local arrange- 
ments were made bv the Arrangements 
Committee chaired bv Dr. Chahin Chah- 
bazian and assisted by Drs. Juan A. del 
Regato, William R. Nelson, Carl W. Bover, 
lvor Fix, and Everett Socker, 

The Scientific Meeting was off cially 
called to order on Monday, April 23, 1973, 
at 8:30 a.m. by Dr. James F. Nolan who 
served as Chairman of the session. 

The initial presentation at the First Sei- 
entific Session was a panel, chaired by Dr. 
George C. Lewis, Jr., entitled ‘ ‘Diaznosis 
and Control of L ymphatic Dissemination of 
Pelvic Malignancies.” Other members of 
the panel were Drs. Hugh R. K. Barber, 
Gerald E. Hanks, Larry MeGowar, and 
Alfred I. Sherman. The panel discussed ad- 
vanced pelvic malignancy and the inci- 
dence of regional lymph node involvement. 
These are the patients with apparently 
limited primary lesions, marred by the dis- 
covery of lymphatic spread. The disc ission 
was keyed to a better understand ng of 
these "early-late" combinations, relating 


the primary site to incidence of pattern and 
spread, the types and reliabilitv of diag- 
nostic procedures, surgical findings and 
their correlation with prognosis and con. 
trol, and practical considerations of diag- 
nostic procedures when tied to therapy, 
Dr. McGowan discussed, in detail, the pat- 
terns of lymphatic spread associated with 
various gynecologic malignancies. These 
included the vulva, clitoris, uterus, ovary, 
etc., and correlated the stage of the disease 
with the incidence of iliac, common iliac, 
and periaortic lymph node involvement by 
metastasis. Dr. Sherman discussed the vari- 
ous methods of diagnosis, including venog- 
raphy, Iymphangiography, lymph node 
scanning, and arteriography, relating their 
reliability and usefulness in treatment. He 
pointed out that the combination of these 
techniques led to a 60 to g2 per cent ac- 
curacy in carcinoma of the vulva and peri- 
aortic lymph node involvement in carci- 
noma of the ovary. 

Dr. Barber discussed the factors in. 
fluencing the success of surgery , including 
the size of the primary tumor in cinoma 
of the cervix and the incidence of lymph 
node involvement as related to the size of 
the primary tumor, the incidence of metas- 
tasis related to the site of the lesion on the 
cervix itself and the management of the 
residual tumor following radiation therapy. 
He pointed out that the factors which in- 
crease the incidence of metastatic lymph 
nodes in carcinoma of the cervix have to do 
with the size of the primary lesion, the de- 
gree of differentiation, the presence of stro- 
mal changes and associated pregnancy. Dr. 
Barber stated that 26 to 30 per cent of 
ovary lesions have involved superficial 
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groin lymph nodes and 13 to 15 per cent 
have involved superfici ial and deep groin 
lymph nodes, with 3 per cent having deep 
lymph node involvement on initial presen- 
tation. 

Dr. Hanks discussed the value of lym- 
phangiography with specific reference to 
carcinoma of the cervix and the fact that, 
as the stage of the disease increases, the in- 
cidence of positive periaortic ly ih nodes 
to the range of 24 per cent with 
and Iv-a disease, and even 19 
involvement of scalene lymph 
Stage il and iv disease. He 


increases, 
Stage Hi 
per cent 
nodes in 


stressed the therapeutic implications of 


positive periaortic node disease and the fact 
that further treatment experience in this 
situation must be obtained. Because of the 
incidence of positive scalene lymph node 
disease, the question of doing scalene lymph 
node biopsies in all advanced carcinomas 
of the cervix was raised. He then outlined 
the treatment scheme for patients with car- 
cinoma of the cervix, including the appro- 
priate diagnostic studies and appropriate 
treatment programs. 

Dr. Leonard L. Gunderson e al. corre- 


lated the histopathology of carcinoma of 


the cervix with the clinical Br utilizing 
radiation therapy. He reviewed 138 patients 
out of an experience of 175 Siena with 
carcinoma of the cervix, treated with super- 
voltage radiation therapy followed with 
radium in the period from 1960 to 1966. 
The tumor was classified according to the 
Wentz-Regan classification without knowl- 
edge of the clinical course and the end re- 
sults were then correlated with histologic 
types. Dr. Gunderson concluded that the 
small cell type of carcinoma of the cervix 
is not radioresistant, that the ¢ vear sur- 
vivals bv stage are equal to the best in the 
literature, utilizing. radiation. techniques, 
and that local failures are related to the 
bulk of disease and the stage of disease at 
the time of presentation. 

Dr. Richard J. Johnson e£ al. discussed a 
randomized study on the effect of the addi- 
tion of hyperbaric oxygen on the § year sur- 
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vival rates of carcinoma of the cervix, 
treated with conventional fractionation 
schemes of radiation therapy. The patients 
were accepted into the program between 
1959 and 1964 and were patients with 
Stage i11 and Stage 1v carcinoma of the cer- 
vix. They were treated with conventional 
fractionation, telecobalt therapy, to dos- 
ages of 6,000 to 6,500 rads in 6 weeks with- 
out meracavitary radium. He was able to 
demonstrate, at the 5 vear follow-up point, 
a marxedly increased tumor free survival 
rate im the hyperbaric oxygen group. In 
another group of patients treated by ex- 
ternal beam therapy and radium placement 
therapy, there was a similar increased sur- 
vival, tumor free, in the patients treated 
under hyperbaric oxygen conditions. Dr. 
Johnson su gge ested that the results confirm 
the presence of hypoxic cells in carcinoma 
of ds cervix and that these cells may 
undergo reoxygenation duri ing the period of 
external radiation therapy prior to the in- 
tracavitary irradiation. He suggested that 
"conventional" daily fractionation radia- 
tion schedules may not be the best program 
for hyperbaric oxygen therapy and alluded 
to the present national cooperative clinical 
trial underway, using a different fractiona- 
tion technique. 

In che discussion period, Dr. Fletcher 
pointed out that at the M. D. Anderson 
Hosp:czal, they had only a 1.7 per cent cen. 
tral failure rate in Stage 1 carcinoma of the 
cervix and 4.4 per cent central failure rate 
in Stage i1 carcinoma of the cervix all of 
them being in patients with a barrel shaped 
uterus. Dr. Wizenberg reaffirmed the fact 
that tumors may not be radioresistant, but 
that the tumor may be less radioresponsive. 
This can be overcome, however, by ade- 
quate and appropriate radiation therapy. 

Dr. John Fazekas et al. presented the re- 
sults of a randomized prospective trial, 
utilizing radiation therapy for adenocarci- 
noma of the ovary. The trial was conducted 
in the interval from 1964 to 1970 with 25 
patierts randomized to receive 4,000 rads 
to the entire abdomen in 8 weeks, using 
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open fields, and another group of 25 pa- 
tients to receive 3,000 rads in 10 days using 
the moving strip technique. He pointed out 
that the severity of gastrointestinal reac- 
tion was greater in the moving strip group 
and there was no statistically sigrificant 
difference between the 2 groups n the 
length of survival, local control, or reaction 
to treatment. He suggests that a larger 
prospective study be carried out. 

Professor Brigit H. P. Van der Werf 
Messing, from the Radiotherapy Institute 
in Rotterdam, The Netherlands, discussed 
carcinoma of the bladder, and the experi- 
ence at Rotterdam Radiotherapy Institute 
between 1941 and 1972, € during which time 
1,650 cases of primary carcinoma of the 
bladder were treated. She discussed the 
various treatment techniques which in- 
volved radium implantation, extern: ] radi- 


ation therapy, intracavitary applicazion of 


radioactive cobalt beads, and preoperative 
radiation therapy. She pointed out the 
value of an additional short course of ex- 
ternal beam therapy in those patients 
treated by radium implantation leacing to 
improved results of treatment. She a so dis- 
cussed the influence of pre- and post- 
operative radiation therapy in patients who 
had cystectomy with relation to reci rrence 
in the scar. Preoperative radiation therapy 
prevented implantation in the scar, where- 
as postoperative radiation therapy signifi- 
cantly reduced the incidence of scar im- 
plantation, stage by stage. In the patients 
treated preopet ratively, there was also a 
diminution in the incidence of metastatic 
disease in all stages except T-3 lesiors. The 
cobalt 60 bead technique was described. It 
has been utilized in 26 patients wita a 54 
per cent 3 vear survival. She recommends 
that supervoltage external beam radiation 
therapy be emploved as definitive manage- 
ment for T-1 and T-2 lesions involvmg the 
bladder, and that those individuals with 
T-3 lesions involving the bladder ke pre- 
operatively irradiated. 

Dr. George R. Brown e al. discussed 
simple mastectomy and radiation therapy 
for locally advanced breast cancers tech- 
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nically suitable for radical mastectomy. In 
the interval from 1955 through 1969, 185 
patients with this particular situation were 
seen and were treated by simple mastec- 
tomy and radiation therapy. He compared 
the treatment techniques utilized in the in- 
terval from 1955 to 1963 during which time 
cobalt 60 units were not widely available 
and then in the interval from 1964 to 1969, 
when cobalt units were used regularly. Be- 
cause of the limitation of moist desquama- 
tion and lack of elaborate dosimetry, the 
dosages in the earlier years were not as high 
or as consistent as they were since 1963. 
The control rates were compared as to: 
chest wall (88 per cent prior to 1963 and 
gs per cent after 1963); axilla (control rate 
prior to 1963—88 per cent, after 1963 
99 per cent); E icula area (control 
rate prior to 1963—13 per cent and after 
1963— 99 per cent); p e nal area (equal 
control rates before and after 1963). The 5 
year survival rate was 45.5 per cent and 
the 10 vear survival 21.5 per cent in these 
late Stage mt lesions. Thirty-seven patients 
had one or more complications from treat- 
ment and this was increased with surgery. 
Dr. Steven Mann was the recipient of the 
Resident Award and presented the winning 
paper which was entitled "Kaposi's Sar- 
coma— Experience with Ten Cases and Re- 
view of the Literature." Dr. Mann pointed 
out that the disease is more common in men 
than women (being in the ratio of 15 to 1), 
in children than adults, and in patients 
originating in Northern Italy and Central 
Europe with a high incidence among Jews. 
The median age was 60 years. It 1s painless 
in character, involves most commonly the 
lower extremity, but also may involve the 
upper extremity. There are 2 essential 
clinical forms- one of which is benign, and 
the other which is malignant, the latter 
being similar to the clinical course seen in 
malignant lymphoma. Dr. Mann related 
the experience of 10 cases of Kaposi’s sar- 
coma seen at the Zellerbach SEE: Tumor 
Institute in San Francisco, California, over 
a § year period and discussed the treatment 
program which was, in general, 3,000 rads 
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umor dose to the lesions in 3 weeks, using 

supervoltage radiation therapy with bolus. 
He pointed out that it is an extremely 
radiosensitive lesion. He also discussed 
some lesions that were treated with crvo- 
surgery. The similarities with lymphoma 
were related as to age, the presence of oc- 
casional spontaneous involution, the pres- 
ence of a malignant tvpe, the increased fre- 
quency and association. with lymphoma, 
the electron microscopy pattern, its radio- 
sensitivity, and its immunopathology pat- 
tern. 

The First Executive Session for all mem- 
bers was held on Tuesdav, April 24, 1973, 
and was chaired by Dr. Antolin Raventos, 
the Society's President. There were 26 in- 
dividuals admitted to Active Membership 
in the American Radium Society. 

The Janeway Lecture Committee. re- 
ported that Dr. Juan A. del Regato had 
been chosen to deliver the Janeway Lecture 
entitled “Total Body Irradiation in the 
Treatment of Chronic Lymphogenous Leu- 
kemia.” The other business of the Society 
was discussed at this meeting and the fu- 
ture meeting sites and dates were an- 
nounced. 


The Second Scientific Session was held on 
Tuesday, April 24, 1973 and was chaired by 
Dr. John V. Blady. 

The opening presentation was a Sym- 
posium on recent developments in fast neu- 
tron teletherapy moderated by Dr. James 
T. Brennan. The other members of the 
panel included Drs. Gilbert H. Fletcher, 
Robert G. Parker, Charles C. Rogers, and 
Mr. George Hendry. 

Dr. Parker discussed the progress of the 
cyclotron, in use at the University of Wash- 
ington, relating the biological studies and 
pointing out that they would begin clinical 
trials, using the neutron beam from the 
source on or about July 1, 1973, and 
would direct their efforts toward salivary 
gland tumors, soft tissue sarcomas, bone 
tumors, late breast cancer, advanced pro- 
static cancer, melanomas, and neck lv mph 
node metastases. 
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Dr. Charles Rogers discussed the Middle 
Atlantic Neutron Therapy Associates 
who will begin the utilization of the 
cyclotron at the Naval Research Labo- 
ratory in Washington, D. C., with pilot 
studies on or about January 1, 1974 and 
with cEnical trials on or about July 1, 1976. 
This is a 35 MeV deuteron instrument pro- 
ducing neutrons at about 14.5 MeV with 
£89.8 rads per minute at 125 cm. SSD. 
Biological studies will be initiated in Octo- 
ber 1973. Dr. Rogers pointed out that the 
RBE varies with fraction size and number 
of reactions. Dr. Fletcher discussed the ex- 
perience with the neutrons from the Texas 
A & M variable energy cyclotron (TAM- 
VEC). Already, clinical trials are under- 
way under his direction in the cooperative 
venture between the M. D. Anderson Hos- 
pital and the Texas A & M University: so 
MeV deuterons are being used. His data 
relative to the RBE, OER, and techniques 
of treztment were discussed in detail. Thus 
far, 42 patients have been treated, with 22 
head and neck cancer cases, § breast cancer 
patients, 6 Pancoast tumors, and g miscel- 
laneous tumors. Dr. Fletcher is enthusiastic 
about the instrument and the results. 

Mr. Hendry discussed the development 
of the D. T generator. This produces 14 
MeV neutrons at 125 cm. SSD with 10 rads 
per minute using a 10X10 em. field. In the 
discussion period, Dr. Von Essen raised the 
question of the appropriate fractionation, 
the problems relative to repopulation and 
the total time per treatment as well as the 
dose rate. These are areas that need to be 
investigated in depth. 

Dr. R. Kenneth Loeffler discussed the 
influence of fractionation on acute and late 
reactiens in carcinoma of the vocal cord. 
Forty-four patients with early carcinoma 
of the vocal cord were treated with 1 of 4 
different fractionation schedules-—-200 rads, 
180 rads, 170 rads, and 160 rads daily, with 
total dosage for these schedules being 6,000 
rads in 30 treatment fractions in 6 weeks, 
6,400 rads in 35 fractions in 7 weeks, 7,140 
rads in 42 fractions in 83 weeks, and 6,880 
rads sm 43 fractions in 8} weeks, respec- 


tively. The numbers of patients n each 
group were small, but there was a di Terence 
in reactions from the treatment. Decreased 
reaction during therapy and decreased 
severity and duration of subsequent edema 
were noted as the daily dose was decreased, 
despite the concomitant increase m total 
dose. 

Dr. C. C. Wang discussed the treatment 
of glottic carcinoma by megavoltage radia- 
tion therapy. Eight hundred cases o: glottic 
carcinoma were treated by megavoltage 
radiation therapy at the Massachusetts 
General Hospital from 1953 to 1670. He 
presented the 3 year and § vear recurrence 
free survival rates and outlined a treatment 
policy for the disease. 

Dr. S. Rafla discussed the aggressive 
management of advanced tumors of the 
head and neck, along with technicue, re- 
sults, and complications. Seventy-two pa- 
tients were included in the study, being 
treated with supervoltage radiatioa ther- 
apy, receiving 6,000 to 6,500 rads in © weeks 
to the tumor bearing volume, followed by 
surgery in 4 weeks. He noted no sigaificant 
increase in surgical complications during 
the operation or in the immediate post- 
operative period with fistula, delaved heal- 
ing, or edema occurring in only 6 per cent 
of the cases. The 3 year and § vear survival 
figures denoted a favorable picture of local 
control of the disease (75 per cent), but 


there was a 40 per cent incidence o£ wide- 


spread metastasis. Bizarre postoperative 
infections were noted and these were 
discussed. 


Dr. A. J. Ballantyne ef al. discussed the 
surgical management of cancer of the glot- 
tic region, recurrent after radiation ther- 
apy. These were the vocal cord failures fol- 
lowing radiation therapy and seen in the 
interval from 1948 to 1967. The rarious 
surgical procedures for salvage were dis- 
cussed and the data presented, ind cating 
an over-all salvage rate at $ years after 
laryngectomy for radiation failure in the 
range of «2 per cent. The causes of failure 
related to persistence following radiation 
therapy in T-3 lesions and the presence of 
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involvement of the recurrent. laryngeal 
nerve, both being serious, prognostic signs. 


The Janeway Lecture was delivered by 
Dr. Juan A. del Regato and was entitled 
“Total Body Irradiation in the Treatment 
of Chronic Lymphogenous Leukemia.” Dr. 
del Regato reviewed the history of the 
technique, the technique that was em- 
ploved in treating the 61 patients in his 
experience, and the fact that he had a 
median survival of 39 months with 21 per 
cent survival at 5 years. He indicated the 
situations in which the technique would be 
applicable and discussed the complications 
from the treatment. 


"The Third Scientific Session on Wednes- 
day, April 25, 1973, was chaired by Dr. 
James T. Helsper. The first paper was pre- 
sented by Dr. Luther W. Brady for Dr. 
Philip Rubin and dealt with investigative 
therapeutics in clinical oncology with spe- 
cific reference to the Radiation. Therapy 
Oncology Group protocol studies. The vari- 
ous protocols included the Hodgkin's dis- 
ease protocol, the carcinoma of the prestate 
protocol, the head and neck cancer protocol 
utilizing radiation therapy and metho- 
trexate, the protocol for brain metastasis, 
the protocol for treatment of Stage 11-8, UI, 
and iv-A carcinoma of the cervix using 
hyperbaric oxygen therapy in conjunction 
with radiation therapy, protocols using a 
split course program for head and neck 
cancers, carcinomas of the bladder and cer- 
vix, as well as the new protocols for carci- 
noma of thelung and the preoperative radia- 
tion therapy protocol for carcinoma of the 
rectum. 

Dr. R. L. Rovster, Jr. e£ al. discussed the 
evaluation of the effects of splenectomy in 
Hodgkin's disease in patients undergoing 
total lymph node irradiation. He reported 
on gi cases seen at the Medical College of 
Virginia and the National Naval Medical 
Center in Bethesda, Maryland, sg of whom 
had splenectomy and 32 of whom had been 
treated without splenectomy. The differ- 
ence between the 2 groups was discussed 
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with specific reference to the hematologic 
parameters and it was suggested that 
splenectomy should be done onlv after 
individual consideration. 

Dr. Giulio J. D'Angio ef al. discussed the 
incidence of complications in laparotomy 
for Hodgkin's disease in children. This dis- 
cussion resulted from a questionnaire that 
was sent to surgeons enrolled in the Section 
on Pediatric Surgery of the American 
Academy of Pediatrics. Data regarding 342 
operations were available, revealing that 
there were no operative deaths, but 27 com- 
plications were encountered. The conclu- 
sions offered were that there were no undue 
hazards to surgery in children and the inci- 
dence of postoperative infection following 
splenectomy was not increased. 

Dr. Richard Antemann ef al. presented 
the data relative to recurrence in the lymph 
nodes following radical radiation therapy 
in Hodgkin's disease and lymphomas. He 
pointed out that utilizing the mantle field 
technique in the treatment of localized 
Hodgkin's disease, Stage 1 and Stage 11, re- 
currences were predominantly transdia- 
phragmatic extensions to periaortic lymph 
node sites. Lymphangiography was not ef- 
fective in detecting subclinical disease. Fol- 
lowing the utilization of the inverted Y 
field, the incidence of local recurrence indi- 
cated that multiple drug chemotherapy 
should be added to the treatment regimen 
for mantle failures below the diaphragm. 
Following that experience in 1967, it was 
decided to treat all local stages of Hodg- 
kin's disease and lymphomas with total 
Ivmph node technique referred to as seg- 
mental sequential irradiation. Dr. Ante- 
mann presented the data on 100 consecu- 
tive cases thus treated. In 65 patients with 
Hodgkin's disease, there was a relapse rate 
of 25 per cent in favorable Stages t, t1, and 
nt. The first recurrences were distributed 
equally between lymph node and extra 
lymph node sites. All failures were in the 
treatment fields in 35 patients with non- 
Hodgkin's lymphoma. The sites for recur- 
rences outside the treatment fields were the 
salivary gland, the hilar, epicardial, intra- 
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pulmonary sites, etc. Dr. Antemann sug- 
gested that there should be an integrated 
program of radiation therapy and chemo- 
therapy as the important strategy in treat- 
ing seemingly localized stages of Hodgkin's 
disease and non-Hodgkin’s lymphomas. 

De. Melvin L. Griem e a£. discussed the 
utilization of extended mantle fields in radio- 
therapy of patients with malignant lym- 
phoma. He reported over 190 patients who 
had had staging laparotomy and splenec- 
tom», Specific data were available on 95 
patients, 68 of whom had Hodgkin's disease 
and 27 of whom had other lymphomas. He 
pointed out that the radiation therapy 
should be directed toward treatment of 
each field daily, and that there was im- 
proved hematologic tolerance after splenec- 
tomy. There was no difficulty in adminis- 
tering a midline tissue dose of 4,000 rads in 
4 weeks in the majority of patients without 
severe hematologic depression. 

Dr. Glassbrook discussed the utilization 
of a mew technique for treatment of carci- 
noma of the cervix using a specifically de- 
vised colpostatic device with linear sources 
in the uterine cavity. Specific shielding was 
placed in the vaginal component in order 
to diminish the dosage to the rectum. 
Eighty-nine patients were compared, using 
the Manchester technique, with 86 patients 
treated using the new technique. The inci- 
dence of complications following the Man- 
chester technique was 47 per cent and the 
incidence of complications following the 
new technique was 1g per cent. 

Dr. Basil Hilaris e£ a/. discussed the role 
of radiation therapy and pelvic lymph node 
dissection in cancer of the prostate. In the 
interval from 1970 to 1972, 49 patients with 
clinically. localized cancer of the prostate 
had 3 retropubic pelvic lymph node dissec- 
tion followed bv interstitial implantation of 
the prostate with iodine 125 seeds. Pelvic 
lymph node involvement with metastatic 
cancer was observed in 25 per cent of the 
patients with Stage B disease and 60 per 
cent of the patients with Stage C disease. 
Postoperative total pelvic and retroperi- 
toneal lymph node irradiation was used in 
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those patients who had positive ]-mph 
nodes, employing the 6 MeV linear acceler- 
ator. The interstitial technique using mdine 
125 seeds was simple to carry out, there 
being low morbidity and no mortality. Dr. 


Hilaris pointed out that retropubic ]-mph 


node dissection increased the accuracy of 
staging and resulted in improved survival. 
At the end of 1 vear, go per cent cf the 
patients treated were disease free, # the 
lymph nodes were negative, but on v 47 
per cent remained free if the lymph anodes 
were positive for tumor. The value of sup- 
plemental external irradiation of the I-mph 
nodes is still under investigation anc pre- 
liminary data thus far indicate that mt has 
not influenced the course of the disease. 
Dr. Irving Grossman e a£. reported on 
the early lymphatic spread of manifest 
prostatic adenocarcinoma. He indicated 
that lymphatic spread of prostate earci- 
noma had, as previously believed, occ irred 
through the perineural lymphatics to the 
pelvic lymph nodes and then to the higher 
lymph nodes. Over £o per cent of prestate 
cancer patients may have lymph node 
spread at the time of diagnosis. The major- 
ity of cases with extracapsular spread have 
pelvic lymph nodes which may be positive 
in 80 per cent of the cases. Dr. Grossman 
reviewed over 181 cases reported ir the 
literature up until 1972, where 64 per cent 
had abnormal lymph nodes on stud». In 
his particular series, 31 cases of local or 
regional cancer of the prostate were asso- 
ciated with an 85 per cent incidence cf ab- 
normal pelvic lymph nodes. He corrdated 
the lymphangiographic and pathclogic 
findings in his series. He pointed out that 
the serum acid phosphatase was an insensi- 
tive parameter in assessing cancer spread 
in patients with local or regional lesions. 
The final suggestion was that pedal lym- 
phography had a definite place in the diag- 
nosis and definition of extent of tumo-. 
Professor Brigit Van der Werf Messing 
discussed carcinoma of the prostate with 
46 patients having the disease, Stage C, 
randomized to treatment either by hor- 
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mone therapy or by complete course of ex- 
ternal irradiation followed by hormone 
therapy. This was a part of the Coopera- 
tive Prostate Cancer Study under the direc- 
tion of Dr. Juan A. del Regato. She ana- 
lyzed the survival rates for these groups of 
patients and the causes of death. The 2 year 
survival for the hormone group was 80 per 
cent and for the hormone plus roentgen 
therapy group it was $90 per cent. Even 
though the groups are small the difference 
is statistically significant. The 5 vear sur- 
vival for the hormone group was 70 per cent 
and for the roentgen treatment and hor- 
mone group so per cent. She concluded that 
radiotherapy does not improve the prog- 
nosis, but pointed out that the number of 
cases is still too small for a more detailed 
analvsis with respect to other host and 
tumor factors. 

Mr. Ronald W. Raven of the Roval 
Marsden Hospital in London discussed the 
surgical treatment. following radiotherapy 
for carcinoma of the hv pophary nx. Specific 
aspects of the disease, including premalig- 
nant conditions, the pathology, the site of 
recurrence, the extent of local spread, and 
the incidence of lymph node metastasis 
were discussed, with specific relationship to 
the type of surgery being emploved. He 
described his technique for radical laryngo- 
esophagopharyngectomy with restoration 
of normal deglutition. 

Subsequent to that, Mr. Ronald W. 
Raven discussed the combination of ther- 
apy in certain cancerous diseases of the 
head and neck. He gave the indications for 
the combination of surgery, radiotherapy, 
and combined technique in treatment of 
lesions of the head and neck excluding the 
hypopharynx. Special attention was paid 
to tumors of the nose and orbit, naso- 
pharynx, tongue, floor of the mouth, and 
buccal mucosa. Specific detail was given 
relative to the rehabilitation of the patients. 


The Fourth Scientific Session was held on 
Thursday, April 26, 1973, with Dr. Giulio 
D'Angio as presiding Chairman. 
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The initial presentation was a Sympo- 
sium on radiation protection. This was 
moderated by Dr. H. M. Parker and had, 
as participants, Dr. Norman Simon, Mr. 
Robert O. Gorson, Dr. Antolin Raventos, 
and Dr. Robley D. Evans. The purpose of 
the symposium was structured to identity 
problems of radiation protection and to offer 
answers that would stimulate further vol- 
untary effort from within the American 
Radium Society. Dr. Norman Simon spoke 
on the protection advantages of the various 
radionuclides and the utilization of after- 
loading devices in treatment, specifically of 
malignant conditions of the uterus. Mr. 
Gorson discussed the practical aspects of 
brachytherapy and physics and how these 
could be solved in some respect by utiliza- 
tion of iridium 192 wire. Dr. Raventos 
spoke on the problems relative to radiation 
protection and the need for continuing Co- 
operation in legislative efforts toward radi- 
ation protection. Dr. Evans devoted spe- 
cific information toward the complications 
resulting from ingestion of long acting 
radionuclides and with specific reference to 
the radium dial painters and to patients 
who had ingested radium salts. 

Dr. Carl F. Von Essen ef al. discussed 
multifractionated high dose rate, intra- 
cavitary radiation therapy with 2 years ex- 
perience using the brachytron. This is a 
remotely controlled, high dose rate, after- 
loading brachytherapy unit employing co- 
balt 60 sources. He presented the data rela- 
tive to isodose contours and the concept 
for clinical application. Data from 80 pa- 
tients treated using such a device, pri- 
marily for uterine cancer, were presented. 

Dr. Don J. Brascho presented a unique 
system of computerized radiation treat- 
ment planning, utilizing an ultrasonic 
laminagraphic technique as a direct source 
of anatomic information for patient con- 
tour and tumor localization. The svstem 
permits an interfacing of a commercially 
available B-mode ultrasound unit to an 
existing computer system for radiation 
treatment. planning. This can provide ac- 
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curaze information about the presence, size, 
location, and extension of malignant tu- 
mors—both rapidly and safely. The direct 
input of this information into a computer- 
ized treatment planning system allows de- 
livery of a precisely designed treatment 
plan and for more accurate delivery of the 
treatment to the tumor and its surrounding 
tissues. 

De. J. H. Kim et al. presented the time 
dose factors in radiation induced osteitis. 
reporting 68 patients who had varying 
degrees of radiation osteitis. The time dose 
fractionation factors that might have con- 
tribated to the bone damage were dis- 
cussed. Two different methods were em- 
ployed to represent isobiological attacks in 
qualitative fashion and these included the 
nominal standard dose (NSD) described by 
Elis and the equivalent single dose (ESDJ 
described by Shuttleworth and Fowler. 
There was a good correlation between the 
NSB and the ESD, suggesting that the pro- 
traction of treatment is not as critical a 
radicbiological parameter for production ot 
radiation osteitis. Preventive measures 
such as careful treatment planning, utiliza- 
tion of supervoltage irradiation and avoid- 
ance of trauma and infection were stressed. 

Drs. Justin J. Stein and William Stage 
discussed 143 patients with malignant as- 
trocstoma treated at the University of 
California, Los Angeles Center for the 
Heaith Sciences. Dr. Stein presented the 
survival data depending upon histologica: 
grades, age at diagnosis, and treatment 
techniques. 

Dr. Bernard Roswit and Dr. George A. 
Higzins discussed the present outlook for 
the patient with cancer of the colon anc 
rectum with specific attention to the assess- 
ment drawn from long term, control proto- 
cols. Dr. Roswit of the Veterans Adminis- 
tration. Hospital pointed out that the re- 
cent contribution of high energy radiation 
therapy was to significantly improve the 
survival of resectable cases through mod- 
erate dose preoperative radiation therapy 
and also the potential for conversion of in- 
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operable lesions to operable, potertially 
curable stages. He commented upoa the 
improvement in the quality of survival in 
patients with locally advanced, recu-rent, 
and metastatic disease. 

Dr. Morton Kligerman and Dr. Nelson 
Urdaneta-Lafee presented the observation 
of 1§ selected inoperable/nonresectable 
cases of rectal cancers treated by precpera- 
tive radiotherapy. This resulted frem a 
retrospective review of IO2 cases treated 
for inoperable and unresectable carciaoma 
of the rectum. These 1¢ cases had a camu- 
lative survival considerably better than the 
group as a whole. Seven of these patients 
had been operated previously and were 
found to be unresectable, whereas 8 were 
believed to be clinically inoperable bxv the 
surgeons. The preoperative tumor dos was 
3,500 rads in 30 days to $5,800 rads n 53 
days. Thirteen of the 15 patients became 
operable and 9 of the 13 proved to be re- 
sectable on operation. The $ year cumula- 
tive survival rate was 20 per cent. 

Dr. Clifton F. Mountain discussed the 
system for the clinical classification 0° car- 
cinoma of the lung, predicated on the esti- 
mated extent of the disease at the time of 
diagnosis. This technique aided the clini- 
cian in planning treatment, permittng a 
quantitative estimate of prognosis, bu: also 
added to the validity of the end result 
evaluation. One hundred and three non- 
redundant items of information were col- 
lected in a computer compatible format on 
over 2,000 proven cases of bronchogenic 
carcinoma. All the patients included in the 
study were available for follow-up ‘or a 
minimum of 4 years. More than 3oc sur- 
vival curves were plotted for various shar- 
acteristics of primary tumor, the spread to 
the regional lymph nodes, and the presence 
of distal metastases in various combina- 
tions. These data were used to support the 
validitv of grouping patients into 5 stages 
when the tumors were stratified by cell 
tvpe. 

Dr. Edward E. Rogoff e a£. discussed the 
second sac, a complicating factor in regi- 
mens based on intrathecal medications. Àn 
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arachnoid collection of cerebrospinal fluid 
is a frequent consequence of multilumbar 
punctures. Such a collection. has been 
termed a "second sac" and has been identi- 
fied mvelographically on 9 occasions among 
35 lumbar punctures performed in 23 pa- 
tients. The clinical implication of this re- 
lates to the fact that medications such as 
methotrexate, meant to be introduced in- 
trathecally, will not reach the target tis- 
sues. Precautions include careful perform- 
ance of lumbar punctures in well sedated 
patients with the procedure not being re- 
peated more than once a week. If a second 
sac is suspected, myelographic examination 
is advised before the introduction or poten- 
tially toxic substances. Dr. Rogoff pre- 
sented a simpler, but less satisfactory, 
means of detecting the second sac utilizing 
air, introduced through the lumbar punc- 
ture needle. The presence of air in the lat- 
eral ventricles, detected roentgenographi- 
cally, is reassuring, although a communi- 
cating second sac is not ruled out by this 
procedure. 


The social activities of the meeting were 
extensive and pleasant in every way. A re- 
ception was held for the members and 
guests by Arco on Sunday, April 22, 1973; 
another reception, on Monday, April 23, 
1973, was sponsored by Atomic Energy of 
Canada, Ltd., followed by a western dinner 
and entertainment at the International 
Center of the Broadmoor Hotel. On Tues- 
day, April 24, 1973, a reception was held 
for the members and guests by the Radium 
Chemical Company and this was followed 
by the Annual Banquet. On Wednesday, 
April 25, 1973, a wine tasting and social 
hour for members and guests was held at 
the International Center by the Varian 
Associates. Each event was well attended 
and enjoyed by all. 

The Arrangements Committee dealt with 
all of the problems relative to the meeting 
in a superb style and there was great en- 
thusiasm among the membership for the 
meeting. 

The Fitty-fifth Annual Meeting of the 
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American Radium Society was unique and 
interesting. This was related to the excel- 
lence of the scientific program and the sig- 
nificant degree of cooperation bv the hotel 
and the Committees. The members and 
guests of the Societv are indebted to its 
President, Dr. Antolin Raventos, for his 
etfort in developing such a superb program. 
The management of the Broadmoor Hotel 
deserves the thanks of the Society for their 
fine efforts in the management of the pro- 
gram and for the provision of such excellent 
facilities. The Radium Chemical Com- 
pany, the Atomic Energy Company of 
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Canada, the Siemens Corporation, Varian 
Assodates, and the Applied Radiation 
Corperation all contributed significantly 
to the quality of the meeting and to the 
ambieace of its social events. 

The Fifty-sixth Annual Meeting of the 
American Radium Society is scheduled for 
the Maui Surf Hotel in Maui, Hawaii, 
April 21-25 1974. 

LutHer W. Brapy, M.D. 


Hahnemann Medical College 

and Hospital 
230 Nerth Broad Street 
Philadeiphia, Pennsylvania 19102 
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INTERNATIONAL COMMISSION ON RADIATION 
UNITS AND MEASUREMENTS (ICRU) 


ICRU Report 23 


HE International Commission en Ra- 

diation Units and Measurements has 
just published ICRU Report 23, “Measure- 
ment of Absorbed Dose in a Phantom [rra- 
diated by a Single Beam of X or Gamma 
Rays" (issued January 15, 1973). 

More recently, the Commission has 
charged various of its subgroups wich the 
review of practical radiation beam dosim- 
etry (ICRU, 1963) and the formulation 
of recommendations on methods fer the 
establishment of the absorbed dose ct any 
point in the patient. Four stages are usually 
involved. First, a determination of the ra- 
diation is made at the calibration point. 
This determination can be considerec to be 
the calibration of the beam. Such a de- 
termination is required for all bean sizes 
and source distances that are to be used. 
In the special case of low energy tbelow 
150 kV) x rays, the quantity determined is 
the exposure rate and the determination is 
free in air. For all other photon energies, 
the quantity determined is the abserbed- 
dose rate at the specified point in a standard 
(water) phantom. The position o^ this 
specified point depends on the energy of 
the photon beam. Secondly, the peak 
absorbed-dose rates or, for low energies, 
the surface absorbed-dose rates--a-e de- 


duced either by relative measurements or, 
more usuallv, with the aid of published 
depth-dose tables. In the third stage, the 
absorbed-dose rate at any point of interest 
is related to the peak or surface absorbed- 
dose rate by the use of appropriate standard 
depth-dose tables and isodose charts. 
Finally, allowance may have to be made 
for the fact that the shape, size and com- 
position of the patient are different from 
those of the phantom in which the standard 
measurements were made. These allow- 
ances are dealt with in this report, it being 
planned that they will be included in a 
report being prepared. 

The following is a brief Table of Con- 
tents of ICRU Report 23. 1. Introduction; 
2. Determination of Absorbed-Dose Rates; 
3. Commentary on Numerical Values of the 
Factors Involved in the Determination of 
the Absorbed-Dose Rate; 4. Practical Im- 
plementation of the Recommendations; 5. 
'The Absorbed-Dose Rate at Any Point; 6. 
Isodose Charts for Single Fields; Appendix- 
Glossary of Terms; References; ICRU Re- 
ports; Index. 

Copies of this Report and other ICRU 
Reports can be purchased from: ICRU 
Publications, P.O. Box 30165, Washington, 


D. C. 20014. 
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AMERICAN RADIUM SOCIETY 
ELECTS NEW OFFICERS 

At the Fifty-fifth Annual Meeting of the 
American Radium Society, held at the 
Broadmoor Hotel, Colorado Springs, Colo- 
rado, April 1973, the following 
officers were elected: President: Jerome M. 
Vaeth, M.D., San Francisco, California; 
President Elect: Victor A. Marcial, M.D., 
Rio Piedras, Puerto Rico; First Pice- 
President: William T. Moss, M.D., Chi- 
cago, Illinois; Second Vice-President: James 
Beattie, M.D., New York, New York; 
Secretary: Felix N. Rutledge, M.D., M. D. 
Anderson Hospital and Tumor Institute, 
Houston, Texas 77025; Treasurer: Luther 
W. Brady, M.D., a Medical 
College & Hospital, 230 North Broad 
Street, Philadelphia, ey vania 19102. 

T he Chairman of the Executive Committee 
is James F. Nolan, M.D., 1407 South Hope 
Street, Los Angeles, Cullomia 9001 g. 

The Fifty-sixth Annual Meeting will be 
held at the Surfer Hotel, Maui, Hawaii, 
April 21-25, 1974. 

ASSOCIATION OF UNIVERSITY 
RADIOLOGISTS 

At the Twenty-first Annual Meeting of 

the Association of University Radiologists 


22-26, 


held in Vancouver, B. C., Canada, May 
9-12, 1973, the follows ing officers were 
elected: President: Byron G. Brogdon, 


M.D., Albuquerque, New Mexico; Presi- 
dent-Elect: Melvyn H. Schreiber, M.D., 
Galveston, Texas: and Secretary- Trinite: 
Richard H. Greenspan, M.D., Department 
of Radiology, Yale University School of 
Medicine, 333 Cedar Street, New Haven, 
Connecticut 06510. 

The Twenty-second Annual Meeting of 
the Association of U iniversity Radiologists 

will be held May g-11, 1974 in New York. 
Dr. Norman E. Chase is in charge of ar- 
rangements (New York Medical Center, 


New York, New York 10016). 


ASSOCIATION INTERNATIONALE 
DE CYBERNETIQUE 
The Seventh International Cybernetics 
Congress will be held in Namur (Belgium), 
September 10-15, 1973. 
Nearly 150 most interesting papers have 
already been accepted. Their authors rep- 


resent i4 countries. 

The themes of the Congress are: Prin- 
ciples and Methods of Cybernetics; Se- 
mantic Machines; Automation; Cyber- 
netics and Human Science; Cybernetics 
and Life. 


Further information about the Congress. 
may be obtained from: International As- 
sociation for Cybernetics, Palais des Ex- 
positions, Place André Rijckmans, 5000 
Namur, Belgium. 


EST COAST 


The Ninth Annual West Coast Cancer 
Symposium, presented by the West Coast 
Cancer Foundation will be held in the Gold 

Ballroom of the Sheraton Palace Holes 

San Francisco, September 14 and 15, 197. 

The subject is: What Value ]isiolan ru in 
Treatment Polic y, Response and Prognosis 
in Cancer? 

Advanced registration is required. Dead- 
line tor registration is September 11 1973. 

For further information please contacts 
Jerome M. Vaeth, M.D., Director, West 
Coast Cancer Bound tien, 2155 W ebster 
St, Suite 615, San Francisco, California 


94115. 


CANCER FOUNDATION 


SYMPOSIUM ON POLYI 
OF THE 


OMOGRAPHY 
TEMPORAL BONE 

The Eighth 2-day Symposium on Poly- 
tomography of the Temporal Bone will be 
given under the auspices of The Wright 
Institute of Otology at Community Hospi- 
tal, Indianapolis, Indiana on September 29 
and 30, 1973. 
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Subjects covered are: “ 
the Temporal Bone" and “Technique of 
Poly UA N of the Temporal Bone" 
with demonstrations of norm: 2 tomograms. 
Pathologic conditions revealed by polv- 
tomography, such as cholesteatoma, ossic- 
ular chain problems, otosclerosis, frac-ures, 
foreign bodies, tumors, and onesie 
anomalies are shown on original tomograms 
and the clinical applications discussed. 

The number of registrants is limited 
to 20. 

Inquiries should be directed to: Chord 
C. Taylor, M.D., 
Otology, Inc., Community 
Indianapolis, Ince., 1500 N. 
Indianapolis, Indiana 46219. 


Ritter Ave., 


COURSE LEADING TO MASTER OF SCI ZNCE 
IN NUCLEAR MEDICINE 
(University of London, England) 

A course leading to an M.Sc. deg-ee in 
Nuclear Medicine in the Faculty of aledi- 
cine, University of London, Englanc, will 
commence in October, 1973. 

The course aims to provide a training for 
medical practitioners, or others having 
suitable qualifications and experience, who 
wish to follow careers within the bL ealth 
Service, or require a knowledge of tech- 
niques involving the use of radioactive 
materials in Medical Research. Each stu- 
dent will be attached to an approved insti- 
tution and will attend lectures covering 
scientific and medical subjects. Fo- full 
time students the course occupies one vear 
but it may be possible to arrange for part- 
time attendance over a longer perioc. 

Applications and requests for further in- 
formation should be made directly to: Dr. 
V. Ralph McCready, Department o^ Nu- 
clear Medicine, Royal Marsden Hospital, 
Downs Road, Sutton, Surrey; Professor 
E. S. Williams, Institute of Nuclear Medi- 
cine, Middlesex Hospital School of \ledi- 
cine, Nassau Street, London, WiN SRL; 
or Dr. E. W. Emery, Department of Medi- 
cal Physics, Roval Postgraduate Medical 
School, Ducane Road, Hammersmith Lon- 


don, W. rai 
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The Wright Institute of 
Hospital. of 
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AMERICAN OSTEOPATHIC COL 
OF RADIOLOGY 

The 1973 Annual Clinical Assembly of 
the a Osteopathie College of Ra- 
diology will be held at the Century Plaza 
Hotel, Los Angeles, California, October 
7-11, 1973. 

For further information please write to: 
David Kellam, D.O., Program Chairman 
cam 1973, 5370 Old Pond Way, Walled Lake, 
Michigan 48088. 


LEGE 


ANGIOGRAPHY — 19 

The Department of Radiolo ogy of Har- 
vard Medical School will sponsor a 3 dav 
course on “Angiography: The Coro- 
nary Circulation and the Myocardium in 
Ischemic Heart Disease.” It will be held at 
the Copley Plaza Hotel, Boston, Mas- 
ee October 10-12, 1973. 

The Chairman of the course is Herbert 
L. Abrams, M.D., Professor and Chairman, 
Department of Radiology, Harvard Medi- 
cal School. 

An outstanding faculty will present the 
course, consisting of: Dr. Herbert I. 
Abrams; Dr. Lars Bjork; Dr. Eugene 
Braunwald; Dr. Harold Dodge; Dr. 
Jesse E. Richard Gorlin; 


1973 


Edwards; Dr. 
Dr. Florencio A. Hipona; Dr. Melvin P. 
Judkins; Dr. Sven Paulin; Dr. Norman E. 
Shumway; Dr. F. Mason Sones; and Dr. 
Edvardas Varnauskas. 

For further information and applica- 
tions, please write to the Department of 
Continuing Education, Harvard Medical 
School, 25 Shattuck Street, Boston, Mas- 
sachusetts 02115. 

NEURO- 


SOCIÉTÉ FRANÇAISE DE 


RADIOLOGIE 

The next meeting of the Société française 
de neuroradiologie will be held on Wednes- 
day, December 1, 1973 at the Salpetrière 
hospital in Paris at g:co a.m. 

The theme selected by the committee is 
Embolization in Vascular Radiology. 

For further information please contact 
the Secretary General: Professeur Rene 
Djindjian, 16 rue de l'Université, 75 Paris 
70, France. 
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POSTGRADUATE COURSE IN 
DIAGNOSTIC ULTRASOUND 


1 


The Division of Diagnostic Ultrasound 
of the Department of Radiologv, Univer- 
sity of California at San Diego announces 
the presentation of an extensive post- 
graduate course in diagnostic ultrasound. 
The meeting will be held in the historic 
Hotel Del Coronado in San Diego, Cali- 
fornia, March 8-10, 1974. 

The distinguished faculty chosen for this 
Course includes Drs. Asher, Bartolucci, 
Brown, Coleman, Feigenbau, Ford, Frei- 
manis, Goldberg, Gosink, Gortesfeld, 
Gramiak, Holmes, King, Lehman, Leopold, 
McKinney, Penner, Popp, Strandness, 
White and Winsberg. 

The latest concepts in echoencephalog- 
raphv, echo-ophthalmologv, echocardiog- 
raphv, B.scanning of the abdomen and 
pelvis, and Doppler ultrasound will all be 
presented in detail in an effort to sum- 
marize the current state of knowledge in 
this rapidly expanding diagnostic modality. 
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For further information regarding this 
program, please contact the Program 
Chairman, George R. Leopold, M.D., De- 
partment of Radiology, University Hospi- 
tal, 2:5 W. Dickinson Street, San Diego, 
California 92103. 


SECOND ANNUAL WENDELL G. SCOTT 
MEMORIAL LECTURE 

The Second Annual Wendell G. Scott 
Memerial Lecture will be given at the 
Malliackrodt Institute of Radiology on 
September 10, 1973. 

The Washington University School of 
Medieine and the Mallinckrodt Institute 
of Raciology are pleased to announce that 
Mr. Harvey Picker will be the second 
Lecturer in this memorial series. 

For further information, please contact 
Ronald G. Evens, M.D., Elizabeth Mal. 
linckrodt Professor of Radiology and Direc- 
tor, Mallinckrodt Institute of Radiology, 
gio South. Kingshighway, St. Louis, Mis- 
Souri &31 10. 


It is with deep regret that we announce the death of Dr. Harold Dabnev 


Kerr, Past President and Life Member of 


sae American Roentgen Ray 


Society, at the Anne Arundel General Hospatal, Annapolis, Maryland, on 
July 3, 1973. 
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BOOK REVIEWS 





Mepicat Raptatton Biorocv, 
Glenn V. Dalrymple, M.D., Professor of 
Radiology (Nuclear Medicine), Biometry, 
and Physiology-Biophysics; Chairman, Divi- 
sion of Nuclear Medicine and Radiatien Biol- 
ogy, University of Arkansas Medical Center, 
Little Rock, Ark.; Chief, Nuclear Medicine 
Service, Veterans Administration Hospital, 
Little Rock, Ark.; Mary Esther Gaulden, 
Ph.D., Emma Freeman Associate Professor 
of Radiology; Chief, Radiation Biolezy Sec- 
tion, Radiology Department, The University 
of Texas Southwestern Medical School, Dal- 
las, Texas; G. M. Kollmorgen, Ph.D, Asso- 
ciate Professor, Department of Radi: local 
Sciences, The University of Oklahomz School 
of Medicine; Associate Member, Cancer Sec- 
tion, Oklahoma Medical Research Founda- 
tion, Oklahoma City, Okla.; and Howard H. 
Vogel, Trs Ph.D., Professor and Hezd, Sec- 
tion of P Radiation Biology, oe of 
Radiology, and Professor of Physiology, The 
University of Tennessee School of Medicine, 
Memphis, Tenn. Cloth. Pp. 339, with 117 
illustrations. Price, $12.75. W. B. Saunders 
Company, West Ww ashington Square, Phila- 
delphia, Pa. 19105, 1973. 


Edited by 


The editors of this book state in their Preface 
that this is the first textbook in radiation biol- 
ogy specifically directed to the studen- of hu- 
man health sciences. Everyone that has studied 
or is studying radiation biology knows that this 
is not true. There are a number of other good 
textbooks on the market written more or less 
with the same group of readers in mind. More 
recent among these are Radiobiology by J. 
Fabrikant (Year Book Medical Publishers 
1972) and Medical Radiation Biology by Piz- 
zarello and Witcofski (Lea and Febige- 1972). 
Notice that the book by Pizzarello and Wit- 
cofski has exactly the same title as the one 
under review here. 

The unique feature of this book, however, is 
that it is written at a level most appropriate to 
the interest and needs of the radiology resident 
and the practicing radiologist, radiotaerapist 
and the nuclear medicine specialist. It & not as 
voluminous and verbal as Fabrikant's book. At 
the same time, it is not an oversimplited pre- 
sentation like that of Pizzarello and Weteotski. 

The book is divided into the following Chap- 


ters: 1. The development of radiation science; 

. Physical principles; 3. Radiation chemistry; 

i Cee biology; s. Genetic effects of radia- 
ae 6. Cellular radiation biology; 7. Clinical 
radiation therapy; 8. Concepts of clinical radia- 
tion pathology; 9. Acute effects; 10. Late effects; 

Radiation effects on behavior; 12. Radio- 
biological aspects of nuclear medicine; 13. Other 
aspects of radiation biology; 14. Radiation de- 
tection and protection; and 1s. Medico-legal 
considerations. 

Each chapter is written by recognized au- 
thorities in the field and hence the presentations 
are in general clear, to the point and exact. The 
illustrations are carefully selected and contain 
a wealth of useful quantitative information. 
The chapter on Radiation Effects on Behavior 
is especially interesting as it contains fascinat- 
ing facts such as the following: "Lead symbols 
in the path of x-rays impinging on the retina of 
dark adapted human subjects can be described 
accurately by the subject in total darkness by 
virtue of the x-ray shadow cast on the retina.’ 
The chapter on Mec lico-Legal Considerations 
contains interesting discussions of a number of 
legal suits pertaining to the use and misuse of 
radiation on humans. Every practicing radiolo- 
gist should benefit from this chapter. In the 
chapter on Clinical Radiation Therapy, the 
value of the NSD concept is stressed and a very 
useful table containing the decima! values of 
(F-* X E791) is provided as an Appendix. Un- 
fortunately, however, no examples are given to 
illustrate rhe usefulness of the NSD concept in 
specific clinical situations. Some of our residents 
who have read the book felt that the immuno- 
logical aspects of radiation should have been 
treated more in terms of human experience 
rather than elaborate in great detail about host 
versus graft reaction in animals. 

A striking omission is a chapter on the Radio- 
biological Aspects of Diagnostic Radiology, al- 
though the subject matter pertaining to this 
area is included in a scattered fashion here and 
there throughout the book. This brings us to 
another important concern. The book is a joint 
effort of 32 specialists including the 4 editors. 
While this fact is probably responsible for its 
authentic nature, it has led to considerable dis- 
organization of the material and a good amount 
of overlap. Indeed, | am tempted to suggest a 
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major reorganization of the chapter structure, 
somewhat as follows, if a second edition is con- 
templated: 1. History of the radiological sci- 
ences [1]; 2. Review of molecular biology [4.0, 
4.1]; 3. Radiation physics as applied to radio- 
biology [2.0 to 2.4, 14.0, F 1 and 4.3]; 4. Radia- 
tion chemistry as applied to radiobiology [3.0 to 
3-10, 4.2]; x. Interaction of radiation with living 
cells [6.0, 6.1, T 6.3 to 6.11, 4.4, 4.5 to 4.7, 
13.5, 13.6]; 6. Genetic eHects of radiation ex- 


posure [5.0 to 5.7, S.ga, 5.96, 5.1T to 5.13, §.16, 
5.317, 5.18]; 7. Somatic Hen of radiation ex- 
posure [9.0 to 9.4, 9.15 to 9.19, and 10.0 to 


10.15]; 8. Behavioral changes due to radiation 
exposure [11.0 to 11.8]; 9. Radiobiological as- 
pects of radiation therapy [7.0 to 7.13, 8.6 to 
8.6, and 9.6 to 9.13]; 1c. Radiobiological aspects 
of nuclear medicine [5.8b, 12.0 to 12.34- more]; 
rr Radiobiological aspects of diagnostic radi- 
ology [Table 5.3, Table z.4, E Sa. x: 19+ more]; 
12. The radiobiology of man's radiation envi- 
ronment [13.0 to 13.4]; 13. Regulatory aspects 
of radiation usage [Table 5.1, s.gb, r4.2 to 
1418]; 14. Medico-legal aspects of radiation 
usage [1¢.0 to 15.2]. The numbers in the 
brackets refer to the section numbers in the 
present edition of the book. 

In spite of these criticisms, if | were to recom- 
mend a single book on radiation biology not 
only for residents and students but to be placed 
on the shelves of every practicing physician in 
any of the radiological sciences, | would cer- 
tainly recommend this one. 

Gorara U. V. Rao, Sc.D. 
RADIONUCLIDE STUDIES or THE GasTROINTES- 

TINAL System. Edited by Leonard M. Free- 

man, M.D., Associate Professor of Radiology, 

Albert Einstein College of Medicine, Bronx, 

N. Y., and M. Donald Blaufox, M.D., Ph.D., 

Associate Professor of Medicine and Radiol- 

ogy, Albert Einstein College of Medicine, 

Bronx, N. Y. Cloth. Pp. 208, with many 

figures. Price, $13.75. Grune & Stratton, Inc., 

111 Fifth Avenue, New York, N. Y. 10003, 

1973. 


The 1972 April and July issues of Seminars in 
Nuclear Medicine have been combined and re- 
published as a separate hardbound edition. The 
time between submission of the articles for the 
Seminars and their publication in this edition 
has been relatively short and the material in 
the articles remains timely. 

Almost one half of the articles de: 
many techniques using radionuclides 


: with the 
for study- 
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ing the function and anatomy of the liver. The 
remaining articles deal with less commonly used 
techniques for evaluation of the pancreas, 
spleen, salivary glands, stomach, and the dis- 
eases of the gastrointestinal tract such as mal- 
absorpron, protein and blood loss and iron 
transpert. 

Mos: of the articles have a rather broad 
scope äs they explain the physiological and ana- 
tomica! basis for the currently most well ac. 
cepted procedures. The tec hniques of the pro- 
cedures are discussed in detail although the 
format is not that of a technical laboratory 
manual. The reviews conclude with in depth 
discussions of the interpretation of the results 
and the use of the various tests in differential 
diagnows. 

The authors refer frequently to the results of 
the evaluation of their own experience, but they 
also make use of their extensive review of the 
pertinent literature, The list of references at the 
end of e: 





ich article is extensive. 

lllusszative images, graphs and tables are 
used generously throughout the text. 

Aside from hepatic scanning, the use of radio- 
nuclides in the study of gastrointestinal system 
is far below its potential. These techniques will 
become more popular as the clinicians and the 
physicians practicing Nuclear Medicine become 
more familiar with their value in the clinical 
setting. This text should facilitate that learning 
process greatly. 


WinuiaM T. McLavucuiin, M.D. 








Trcuw:can Books anb MONOGRAPHS. 1973 
Carsnoc. Sponsored by the United States 
Atomic Energy EE Paper. Pp. 139. 
Available free as TID-4:32.Rg from: U. S. 
Atomic Energy Commission, Technical In- 
formation Center, P.O. Box 62, Oak Ridge, 
Tenn. iai 1973. 


The 1. Atomic Energy Commission re- 
cently ME the 1973 edition of Technical 
Books asd Monographs sponsored by the United 
States Atomic Energy Commission. Aware of 
the need of scientists, engineers, and others for 
information presented i in readily usable form, 
the AEC has sponsored the pu blication of many 
technical books and monographs over the past 
25 years. Technical Books and Monographs, a 
bibliography of these publications, provides ac- 
cess to a large body of basic knowledge gener- 
ated be the AEC research and development 
programs, 

Techaical Books and Monographs gives for 
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most publications a brief descriptive stacement, 
lists or E bes the contents, and indicates the 
availability. The more than 3:0 publ cations 
are groupec S under 13 subject categories: general 
reference; biology and medicine; chemistry; 
computers; energy; engineering and instrumen- 
tation; environment; health physics; isotope 
separation; metallurgy; physics; reactors; and 
vacuum technology. Included are the titles 
from several AEC monograph series, prepared 
for the AEC by the American Chemical Society, 
American Industrial Hygiene — Asscciation, 
American Institute of Biological Sciences, 
American Nuclear Society, and American Soci- 
ety for Metals. In addition to the technical 


books and monographs, a section at the end of 


each subject category lists recent symposium 
oo. published as AEC project reports. 
litle, author, and series indexes are provided. 
Joan F. Rogers 
Editorial Brauch 


BOOKS RECEIVED 


PocRESS iN. Peprarric Rapiotocy. Series Editor, 


H. J. Kaufmann. Volume 4: Intrinsic Diseases of 


Bones. Edited by H. J. Kaufmann, Philzdelphia, 
T Cloth. Pp. £94, with 259 fiore. Price, 366.35. 
S. Karger AG. U.S. representative of S. Karger, 
Albert J. Phiebig, Inc, P.O. Box 32, White 
Plains, N. Y. 16602, 197. 

Trarré pe Rapioptacsosric. Tome XVIHTE, Radio- 
pédiatrie. Volume I: Appareil Digestif et Appareil 
Urinaire. By J. Lefebvre, Cl. Fauré, J. Sat vegrain, 
H. Nahum, M. F ‘orticr-Beauli ieu, and M. Hassan. 
Cloth. Pp. 592, with 537 figures. Price. 
Masson & Cie, 920 boulevard Saint-Germaine, 
Paris, France, 1973. 

Care or tHe PariExr iN Discxosric Rapiccg aru, 
Fourth edition. By Noreen D. Chesney. [.S.R., 
T.E., Group Superintendent Radiographer, Cov- 
entry and Warwickshire Hospital; and Muriel ©. 
Chesney, F.S.R., T.E., Teacher-Principa , School 
of Radiography, The United Birminghary Hospi- 
tals. Cloth. NUS 320, with 4t illustratiors. Price, 
$12.24. F A. Davis Company, 1915 Arca Street, 
Philadelphia, Pa. 19103, 1973. 

CriiNicar Uses or Rapioxvctibks: Crrricat Com- 
PARISON WITH OTHER Tecuniques. Procealings of 
a symposium held at the Oak Ridge Associated 


aso F. 


Books Received 


August, 1973 


Universities, Nov. 12-19, 1971. Sponsored by the 
American College of Physicians ard the U. S. 
Atomic Energy Commission, Division of Bio. 
medical and Environmental Research. Edited by 
Francis A. Goswitz, Gould A. Andrews, and 
Manuel Viamonte, Jr. Technical Editor, Marion 
H. Garber. AEC Symposium Series, No. 27. 
Paper, Pp. 709, with many figures. Price, $13.60. 
National Technical Information Service, U. S. De- 
partment of Commerce, Springfield, Va. 22161, 
1972. 

Basic Nuclear Puvsics rog Mepicat PERSONNEL. 
By Herbert L. Jackson, Ph.D., Raciation Physi- 
cist, Professor of Radiology, University of Iowa, 
lowa City, lowa. Cloth. Pp. 148. Price, 
Charles C Thomas, Publisher, ;01-327 East Law 
rence Avenue, Springfield. Hl. 62717, 1973. 

COMPLICATIONS AND LEGAL (mpiicariens or Rapio- 
Locic SPECIAL Procepures. By Thomas F. 
Meaney, M.D., Chairman, Division of Radiology, 
Cleveland Clinic Foundation, Cleveland, Ohio; 
Anthony F. Lalli, M.D., Head, Department of 
Chnie Radiology, Cleveland Clinic. Foundation, 
Cleveland, Ohio; and Ralph J. Alfidi, M.D., Head, 


Sy. SO. 


Department of Hospital Radiology, Cleveland 
Clinic Foundation, Cleveland, Ohio. Cloth. Pp. 
207, with gi iliustianons: Price, $18.50. C. V. 
Mosby Company, 11830 Westline Industrial 


Drive, St. Louis, Mo. 61141, 1973. 

A SURVEY or 1969 AxD 1970: Liverroow REGIONAL 
Raproruerary Service. Paper. Pp. ci. Liverpool 
Regional Radiotherapy Centre, Clatterbrid 
Hospital, West Bebington, Wirral, Cheshire L 
4J Y, England, grt 

Cuixicat ONCOLOGY: à MANUAL ror Srepgx TS AND 
Docrors. Edited ij the Committee on Profes- 
sional Education of UICC, International Union 
Against C ancer. Paper. Pp. 321, with many figures. 
Price, 37.00. Spángci V eri lag, New York, Inc., 175 
Vifth Avenue, New York, N. Y. 10010, 1973. 

AsnEsTOS anp Hearn: I sTIGN Vite, File 
folder in 5 parts: L Asbestos and Health; H. What 
Asbestos Is; HE Protecting the Asbestos Worker; 
IV. Asbestos and the General Public; V. Profile of 


the ALA/NA; VI. Medical Papers and Other Ma- 


ge 
bs 


terial. Asbestos Information Association /North 
America, 22 East goth Street, Suie 1611, New 
York, N. Y. 10016, 1973. 


CANCER SEMINAR, ApnE 1973, Volume 4, Number ^. 
Editor, Juan A. del Regato, M.D. Editorial OF 
fice, Penrose ee Hospital, 2215 North Cascade 
Avenue, Colorado Springs, Colo. 80977. 


Ga 
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SOCIETY PROCEEDINGS 











MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


American Roentcen Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25-28, 1973. 

AMERICAN Rapium Society 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 7702: 
nual Meeting: Surfer Hotel, Maui, Hawaii, April 21-25; 
1974. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssgor. Annual Meeting: Palmer House, Chi- 
cago, HL, November 2<~30, 1973. 

American CoLLEGE or RapioLoGv 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill, 60606. Annual meeting: Roosevelt 
Hotel, New Orleans, La., April 1-6, 1974. 

SECTION on RADIOLOGY, American MEDICAL ÁssOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, lll, June 12-19, 1974. 

American Boarn or Rapiotocv 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. zz9oi. 

Oral examinations will be held in the following cities 
during the next 2 years: Dallas, Tex, Dec. 3-7, 1973, 
Statler Hilton Hotel; New York, N. Y., June 10-14, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9713, 1974, International Hotel. 

Written examinations are scheduled in 13 large cen- 
ters in June 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 is September 36, 1973. 

American Boarp or NvctgAn Mepicixg, Ixc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St, New York, N, Y. 10013. 
AMERICAN Association oF Puvsiciss iN MEDICINE 



































Socigrv or THerapeuric Rapiorocisrs 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114. 
Annual Meeting: Royal Sonesta, New Orleans, La., Oct. 
24-28, 1973. 

American IxsririrE or ULTRASOUND iN MEDICINE 
Secretary, John M, Reid, Ph.D., <<6 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN Sc 'Y OF NEURORADIOLOGY 
Secretary, Dr. David O, Davis, Department of Radiology, 
901 Twenty-third St., N.W., Washington, D. C. 20037 
Annual Meeting. 

THIRTEENTH IwrERNATIONAL. Concress or RapioLoGv 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1$ 

INTERNATIONAL SOCIETY or RADIOLOGY 
Hon. Secretary-Treasurer, Prof. Eric Samuel, Radiologist- 


























i. 


in-Charge, The Royal Infirmary, Edinburgh EH3 9Y.W, 
Scotiand. 

Evevewru IxrER-AMERICAN Concress or RapioLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Pensse Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. Meeting: Bogotá, Co- 

in 1975. 

INTER-AMERICAN CoLLEGE or RapioLocv 
President, Dr. Miguel Dao y Dao, Apartado Postal 
142172, Candelaria, Caracas, Venezuela, S.A. 

Seersary General, Dr. Rubén Merenfeld, Instituto 
Diagsóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, kenezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

THIRD CONGRESS OF THE European Association OF 

Rapiaioay 
cong in June, 1975 in Edinburgh, Scotland. 

Secons Asian AND Oceanian Concress or RADIOLOGY 
Honerary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meenng in 197s. 

AraBasia CHAPTER or ACR 
Seeraary-Treasurer, Dr. Lowry R, Young, Jr, gos 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Seerasry, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

American THERMOGRAPHIC SOCIETY 
Secrssary-Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N, St., 
Phil:delphia, Pa. 19140. 

Arizoxa Raprotocicar Socigrv, CHaprer or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 3<719. Two regular meetings a year. Annual meet- 

1 time and place of State Medical Association and 

meeting six months later. 

Ank-La-Tex RapioLoctcar Society 

aæary, Dr. Erich K. Lang, Confederate Memorial 

al Center, LSU School of Medicine, Shreveport, 
La. vitor, 

Arkansas ÜHAPTER of ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W, 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

AssocserioN or Universrry RADIOLOGISTS 









































New York, N, Y., May g-1i, 1974. Dr. Norman 
se is in charge of arrangements, New York Medi- 
ter, New York, N. Y. 10016. 
Ariana KAbproLoGicAL Sociery 

Secrerary- Treasurer, Dr. Marshall Cantanzaro, Dept. of 





Ra s Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic vear at a 


time-znnounced in early September of each year, at the 

Academy of Medicine, Atlanta, Ga., at 8:00 p.m. 
Bavarian-AmMerican Rapio.ocic Society 

Secretary, Lucien F. Burke, Maj. MC, Radiol. Service, 

US Army Gen. Hosp., Frankfurt, APO New York 09717. 
Biock:zy RADIOLOGICAL SOCIETY 

Secreary- Treasurer, Dr. Joseph H. Rosen, West Park 

Hosprral, 190: Ford Rd., Philadelphia, Pa. (9131. 
Biveceass Rapiorooicar Society 

Seerezary-Treasurer, Dr. Eugene Slusher, Lexington 















* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. gosc4. The 
Society meets once each month during the schoo’ year. 
Bronx Raprotocicat Sociery, New York State Cuar- 

TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Resendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a vear. 

Brooktyn Rabiotocicat Society 
Seeretary- Treasurer, Dr. Sarah Lieberson, 1298 St Marks 
Ave., Brooklyn, N. Y, 11215. Meets first Thursday of 
each month, October through June. 

Burraro RADIOLOGICAL SOCIETY 
Secretary, Dr. Ru-Kan Lin, 191 North St., Buffale, N. Y. 
14201. Meets second Monday evening each morth, Oc- 
tober to May inclusive, at University Club. 

Cattrornia RADIATION THERAPY Association 
Secretary-Treasurer, Dr. James R. Eltringham, Sanford 
Medical Center, Stanford, Calif. 94304. Meets .emian- 
nually in San Francisco and Los Angeles. 

Cauirornia RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr, Lohn L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CarAwBA Vatiey Rapio.ocical Society 
Secretary, Dr. Emmett R. White, P.O, Box 10, Ruther- 
ford College, N. C. 28671, Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N, C., at 
12:30 P.M, 

CenrraL New York RapiorocicaL Sociery 
Secretary-Treasurer, Dr. John Sanborn, Radiolegy De- 
partment, Crouse-Irving Memorial Hosp., Irvirz Ave., 
Syracuse, N. Y. 13210. Meets first Monday eack month 
October through May. 

Centrat Onto Rapiorooicar Sociery 
Secretary-Treasurer, Dr, Tearle L. Meyer, 309 E. State 
St, Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March 15, and May ig 
at Fort Hayes Hotel, Columbus, Ohio. 

Cuicaco Rapiotocicar Society, Division or THE Erixois 
Rapiotocicat Sociery, Cuaprer or ACR 
Seeretary-Treasurer, Dr. Raymond L. Del Fara, 355 
Ridge Ave., Evanston, Ill. 60202. Meets third Taursday 

of each month, October to April, except Decembe-, at the 
Bismark Hotel, Chicago, IH. 

Crevetanp RADIOLOGICAL SOCIETY 
Secrelary-Treasurer, Dr. Alvin Segel, 3395 Scranson Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 p.m. oa fourth 
Monday of October, November, January, February, 
March and April. 

Cotorapo RapioLocicat Society, CHAPTER of ALR 
Secretary, Dr. Jerome D. Sutherland, 370: E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 
May. 

Connecricur Vattey Rapiotocie Socigry 
Secretary, Dr. Gerald N. LaPierre, 7«9. Chestaut St., 
Springfield, Mass. 01107. Meets in April and Occober. 

Darras-Fogr WosrH RapioLocicat Society 
Secretary Treasurer, Dr. Lee Radford, 6011 Harr’ Hines, 
Suite goo, Dallas, Tex. 75235. Meets the 3rd Mc nday of 
every month at 6:30 P.M., at the Cibola Inn, A:Hngton, 
Tex. 

Deraware Cuaprer or ACR 
Secretary, Dr. Seymour R, Kaplan, Kent Gen Hosp., 
Dover, Del. 19901. 

East Bav RabiorocicAL Society 
Secretary- Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif. 

East Tennessee RaprotocicAr Society 
Secretary.Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

Fioripa Rapiotocicat Socigrv, Cuaprer or ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
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Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall, 

FLoripa West Coast RapioroGicat Society 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November, 

Georgia Raprotocicat Society, Cuaprer or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga, 30322. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER Cincinnati RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LoutsviLLE RADIOLOGICAL SocIETY 
Seeretary-Treasurer, Dr. L. D. LeNeave, 31; E, Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami Rapio.ocican Socrery 
Secretary-Treasurer, Dr. Stanley 1. Worton, 1400 N.W., 
roth Ave., Miami, Fla. 33136. Meets monthly, third 
Wednesday at 8:00 p.m. at various member hospitals, 
Miami, Fla. 

Greater Sr, Lovis Socigrv or Rapio.ocists 
Secretary-Treasurer, John J. Lang, :07 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawai Rapiorocicar Socigrv, Cuaprer or ACR 
Secretary- Treasurer, Raymond W. Brust, Jr., St. Francis 
Hosp., 2260 Liliha St, Honolulu, Hawaii 96817. Meets 
third Monday of each month at 7:30 p.m. 

Hearty Puysics Society 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 153rd St, Jamaica, N. Y. 
11432. Annual Meeting: Houston, Texas, June 16-20, 
1974. 

Hocsrox Rapiorocicar Society 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 193 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano Starr RapioLocicar Socigrv, Cuaprer or ACR 
Secretary-Treasurer, Dr. Hugh P. Smith, Jr., 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fall. 

Intrnors Raprorocicar Society, Ine., Cuaprer or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Hl. 6:616. Meets in the spring 
and fall. 

Ixpiawa RogsNrGEN Sociery, Ine., CHaprgR or ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

lowa Rapio.ocicat Society, Ceaprer or ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa :2402. Luncheon and 
business meeting during annual ion of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas Rapiotocicat Socrery, CHaPrER or ACR 
Seeretary- Treasurer, Dr. Ralph H. Baehr, 316 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky Cuaprer or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
St. Antony Place, Louisville, Ky. 40204, Meets in April 
and September. 

Kısas County Rapiotocicat Sociery 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 3o, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

Kroxvitte RapiorocicaL Sociery 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11:33. Meets monthly. 
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Los Ancetes Rapro.ocicat SOCIETY 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. 90024. Meets sec- 
ond Wednesday of month in September, November, Jan- 
uary, April and June at Los Angeles County Medical 
Association Building, Los Angeles, Calif. Midwinter 
Radiological Conference. 

Louisiana Rapio.ogicat Sociery, CHaPrER or ACR 
Secretary Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

Louisiana-Texas Gur Coast Rapioroaicat Society 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine Rapio.oaicar Society, Cuarrer or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Maing 04240. Meets in June, September, December and 
April. 

Mary.anb RapioLocicaL Socigrv, CHaprer or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

Massacnusgrrs RapioLooicAL Socigrv, Cuaprer or ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

Mempuis RogNrGEN Society 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami Vattey Rapio.ocicar Society 
Secretary, Dr. Bert Must, LB.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 p.m. at Miami Valley Hospital, Dayton, Ohio. 

MicnicaN Raprotocical Socigrv, CHAPTER or ACR 
Seeretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Micuican Society or THErapeutic RapioLocists 
Seeretary-Treasurer, Dr. A. G. Fleurquin, Pontiac Gen- 
eral Hosp., Pontiac, Mich. 48053. Meets bi-monthly dur- 
ing the academic year. 

Mip-Hupson Rapiotocicar Sociery 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MiuwaukEE Roentcen Ray Sociery 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 63233. Meets monthly 
en fourth Monday, October through May, at University 
Club. 

Minnesora Raptorocicat Socierv, Cuaprer or ACR 
Seeretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. s:110. Meets twice annually, 
fall and winter. 

Mississippr Srare RApioLoGicAt Socrery, CHAPTER oF 
ACR 
Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missourt Raprococicat Sociery, Cuaprer or ACR 
Secretary-Treasurer, Dr, Ronald G, Evens, Mallinckrodt 
Institute of Radiology, sto S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana Rapiorocicat Socigrv, CuaPrER or ACR 
Secretary, Dr, Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 19401. 

Nepraska CHAPTER or ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St., Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RapioLocicaL Sociery, Cuaprer or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
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Nev. 89:20. 

New EnGLand Roentcen Ray Society 
Seersary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brockline Mass. 02146, Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4:30 P.M. 

New Blaursuigg Roenrcen Ray Socigrv, CHAPTER oF 
ACK 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four te six 
times yearly. 

New Mexico Society or RapiotLocisTs, Cuaprer or ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 

Medical Society annual meeting. 

RLEANS RapioLoaicaL Society, inc. 

Seerstary- Treasurer, Dr. Jimmy L. Mains, P.O, Box 446, 
Grecna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. 

New work Roentcen Sociery 
Secretary Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the srd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 2:-27, 1974. Further in- 
formation may be obtained from Dr. Albert A. Dann, 
Roosevelt Hosp., New York, N. Y. 10019. 

New ‘bork Srare CHAPTER or ACR 
Seeretary Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11:70. 

Norte CagoLiNA Cuaprer or ACR 
Seeretary- Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosz., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is 
held in November at the Mid Pines Club, Southern Pines, 

North Daxora Rapiotoaican Sociery, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Farga, N. D. $8102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Norte Fzonipa RapioLocicaL Socigvy 
Secrsary, Dr. David F. Bew, University Hospita! of 
Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

Norte eastern OKLAHOMA RADIOLOGICAL SOCIETY 
Secrssary-Treasurer, Dr. Theodore J. Brickner, Jr., s919 
S. Gary Place, Tulsa, Okla, 74110. 

NortHaastern New York RapioLocicaL Society 
Secretary, Dr. Robert C. Friedman, 32: Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
vee of October, November, March, April, and 
ibay. 

Norteern CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary- Treasurer, Dr. James R. Eltringham, Stanford 
Medica: Center, Stanford, Calif. 94304. Meets quarterly. 

Norrrers CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 95827, Meets on the fourth Monday 
of Sept, Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

Norre western New York RapiortootcAL Society 
Secrziary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

Norte WESTERN Onto RADIOLOGICAL Society 
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Oxtanoma Srate RabioLocicAL SOCIETY, CHAPTER OF 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, M askogee, 
Okla. 74401. Meets in January, May and October. 
Orange County RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pomena, Ful- 
lerton, Calif. 92632. Meets on fourth Tuesda> of the 
month, excluding June, July, August, and December, at 
he Orange County Medical Association Bldg., Orange, 
Calif, 


Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Pacific Nogrgwesr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13733 S.W. 
Farmington Rd., Beaverton, Ore. g7oos. Annual 
meeting. 

Pennsyivania RaproLoaicar Society, Cuaprgg or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisbu:g Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PuiLapELPHiA Roentcen Ray Society 
Secretary, Dr. Howard M, Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. i9125. 
Meets first Thursday of each month at 5 p.m., fram Octo- 
ber to May in Thompson Hall, College of Physicians. 

PirrspurcH ROENTGEN Society 
Secretary, Dr, Stephen C. Bruno, Shadyside Hospital, 
£230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through Mas, at the 
Pittsburgh Athletic Association. 

RaprarioN Researcu SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 zogth St, 
N,W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

Rapiotocicat Sociery or Connecticut, Inc., CHAPTER 
or ACR 
Secretary- Treasurer, Dr. Carl W. Scheer, 335 Cook Ave., 
Meriden, Conn. 06450. Meetings are held quacterly. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Cire 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kan. 66103. Meets 5 
times a year on given dates. 

Raprotocicat Socigry or Louisiana, Cuaprer or ACR 
Secretary- Treasurer, Dr, Roger H. Tutton, 1314 / eferson 
Hwy., New Orleans, La. 70121. Meets semiannually dur- 
ing Louisiana State Medical Society meeting and 6 
months later. 

Rapiotocicat Soctery or New Jersey, CHaPrER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hesp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N, J. 

Rapiotocican Sociery or Ruope [sLAND, CHAPTER or 
ACR 
Secretary- Treasurer, Dr. Daniel J. Hanson, 11€ Navatt 
Rd., West Barrington, R. L 02806. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Oranga, Calif. 
92668. Meets three times a year, usually Octobe, Febru- 
ary and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF New York 
Secretary- Treasurer, Dr. John W. Colgan, 273 Helly wood 
Ave., Rochester, N. Y. 14618. 
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Repwoop Empire RApioLoGicAt Society 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricumonp County RapioLocicar Socigrv 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich. 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

Rocuester RokewrGEN Ray Sociery, Rocuester, N. Y. 
Secretary- Treasurer, Dr.Kenneth E. Robinson, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain RapiotocicAL Society 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver, Colo, 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 2-4, 1973. 

Saw Antonio-Civitian Mitrrary RapioLocican Socrety 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes. 
day of cach month at Fort Sam Houston Officers’ Club 
at 6:30 P.M. 

Saw Diego Rapiotocicat Sociery 
President, James R. Collins, 340 Fourth Ave., Suite 15, 
Chula Vista, Calif. 92010. Meets first Wednesday of each 
month at the University Club. 

San Francisco Rapio.ocicat Society 
Secretary-Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

Section on Rapiotocy, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on Rapiorocy, Mepreat Society or tHe Dis- 
TRICT OF COLUMBIA 
Secretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

Section or Rapiotocy, Nationa. MEDICAL Association 
Chairman, Dr. Henry W. Wiggins, Jr., Mercy Hosp., 
2537 South Prairie Ave., Chicago, Hl. 66616; Annual 
Meeting: New York, N, Y., Aug. 11-16, 1973. 

Secrion on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1:14 Jefferson Highway, 
New Orleans, La. 70121. Annval Meeting. 

Secrion on RapioLoav, Texas MEDICAL ÁssOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

Sureveporr Raprorocicar CLug 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror Pepiarric Rapiotocy 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P. Q., Canada, Sep- 
tember 23-24, 1973. 

Soctery or GASTROINTESTINAL RADIOLOGISTS 
Secretary- Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N, Y. 10032. 

Society or Nucrear MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S, Euclid Ave., St. Louis, 
Mo. 63110. Administrative Offcer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting. 

Soutu Bav Rapro.oaica Society 
Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 
Clara, Calif. 9:051. Meets the 2nd Monday of each 
month at the Santa Clara County Medical Association 
Bldg., 700 Empey Way, San Jose, Calif. 

SovrH CanoLINA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
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tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Coasr Rapio.ocicat Society 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

Sourn Dakora Rapiotocicat Society, Cuarreg or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. s7105. Meets in spring with State Medical 
Society and in fall. 

SouTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 90:02. Meets quarterly. 

SoUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

Tennessee Rapiotogicar Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
Country Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting. 

Texas Srare Rapiotocicat Sociery, CHaPrER or ACR 
Secretary, Dr. Francis Edw. O'Neill, 1128 Nix Prof. Bldg., 
414 Navarro, San Antonio, Tex. 7820:. Annual Meeting: 
La Mansion Hotel, San Antonio, Tex., March 21-23, 1974. 

Tue FrgiscHNER SOCIETY 
President, Dr. Robert G. Fraser, 15:5 Summerhill Ave., 
Montreal 109, P. Q., Canada. Annual meeting. 

Tri-State RapioLocicaL Society 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:co p.m., Elks Club in Evans- 
ville, Ind. 

Upper Peninsuta RaproLocicat SOCIETY 
Secretary, Dr. A, Gonty, Menominee, Mich. Meets quar- 
terly. 

Uran Srare RapioLocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont Raprotocicat Socigrv, Carrer or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

Vircinia CHAPTER or ACR 
Secretary-Treasurer, Dr. Charles P, Winkler, 8952 Bell- 
fonte Rd., Richmond, Va. 23229. 

Wasuincron, D. C., Cuarrer or ACR 
Secretary-Treasurer, Dr. Albert M. Zelna, giro Seven 
Locks Rd., Bethesda, Md. 20014. 

WASHINGTON Srate Raptotocicar Socigrv, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 

West Vircinia RapioLocicaL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, I, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee. 

WesrcHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Max C. King, 314 Woodland Hills Rd., 
White Plains, N. Y. 10603, Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RaproLocicaL Society, Cuapter or ACR 
Secretary Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and September. 

Wisconsin Society or THerapeuric RapioLoGIsTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wis. 54601. Meets quarterly. 
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Wromene Raprotocicat Socigrv, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Mees in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico ano CENTRAL AMERICA 
AsociaciOn COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Francisco Mirambell S., Apartado 3352, 
San José, Costa Rica. Thirteenth Central American 
Congress of Radiology, San José, Costa Rica, Dec. 
478, 1973. 
AsociscióN DE RabióLocos pe Centro AMERICA Y 
aMÁ, Comprising: Guatemala, El Salvador, Hon. 
, Nicaragua, Costa Rica and Panamá 
Secrstary-General, Dr. Francisco Mirambell, Apartado 
3352, San José, Costa Rica, Central America. Meets 
annsally in a rotating manner in the six countries. 
AsociaciOn PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 
Socigpap DE RADIOLOGÍA pe SALVADOR 
Seerstary, Dr. Carlos Meijia, sa Av. Nte, No. 434, San 
Salvador, Rep. El Salvador. 
Sociepap pE RADIOLOGÍA DE GUATEMALA 
Secrztary, Dr. Carlos E. Escobar, 9°. Calle A 0-05, Zona 1, 
Guazemala. 
Socierap Mexicana DE Rapiotocía, A.C, 
Coahuila No. 35, México 7, D.F., México. 
Seeratary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. 
Sociepap RapiotócicA PANAMEÑA 
Secraary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radielogy of a local hospital chosen at preceding meeting. 
Sociepap Rapiorócica pg Puerro Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:0c p.m. at the Puerto Rico Medical Association Bldg. 
in San Juan. 





British COMMONWEALTH OF Nations 


Assocration or RADIOLOGISTS or THE Province oF 
QUESEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

Britiss Instirute or RapioLocv 
Honerary Secretary, Dr. T. Kerr, 32 Welbeck St., London, 
Wi /;PG, England. Meets monthly from October until 
May. 

CANADIAN ÁssociATION OF Puysicists, Division or MED- 
ICAL AND BiorocicAL Puysics 
Honerary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN Association or RADIOLOGISTS 
Honerary Secretary, Dr. Champlain Charest, 135; Sum. 
merbell Ave., Montreal tog, Que., Canada, Thirty. 
seventh Annual Meeting, Regency Hyatt House, 
Vancouver, B. C., April 21-26, 1974. 

Epmonvon AND District Rapiotocicar Society 
Secreiary , Dr. L. A. Koller, Suite 360, Professional Bldg., 
10835 Jasper Ave., Edmonton s5, Alberta, Canada. 
Mees third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facuvrv or RADIOLOGISTS 
Honerary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, WC2A 3PN, England. 

Facvrzy or Rapiorocisrs, Royan COLLEGE or SURGEONS 
in [RELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

Mownrreat RapioLogicat Srupy CLuB 
Secreary, Dr. W. Paul Butt, Montreal General Hospital, 
Mon:real, Que., Canada. Meets first Tuesday evening, 
October to April. 
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Secrion or Rapiotocy or rug Roya Society oe Map. 
cing (Conrinep ro MEDICAL MEMBERS) 

Meets third Friday each month at 8:1: p.m. at the Royal 
Society of Medicine, 1 Wimpole St, London, Wot 
MB8AE, 1 England. 

SociérÉ CANADIENNE-FRANÇAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdua Hospi- 
tal, Montréal, P. Q., Canada. Meets every third fuesday 
from October to April. 

Tue Hosprrat PHYSICISTS? Association 
Honorary Secretary, J. B. Massey, B.Sc., Christ e Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 gBX, England. 

Tonosro RabioLocican Socigry 
Secretary, Dr. George Wortzman, Toronto General Hesp., 
Toronto 12, Ont., Canada. Meets second Menday of 
each month, September through May. 

Tug Rovar Australasian CortecE or RapioLosisrs 
Honorary Secretary, Dr. V. P. Loneragan, 4x M iequarie 
St., Sydney, N,S.W. 2000, Australia, 








SOUTH AMERICA 


Coréaio Brasiterro pe RADIOLOGIA 
Seeretary-Generai, Dr. Miguel Mario Céntolz, Caixa 
Postal 5984, São Paulo, Br 

FEDERACIÓN ARGENTINA DE SociEDADES DE RariotocíA 
Branches of the Federation are: Sociedad de Radidlogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiologia; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aizes (Mar 
del Plata); Sociedad Salteña de Radiologia y Medicina 
Nuclear; Sociedad de Radiologia de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedaé de Ra- 
diología de La Plata; and Sociedad de Radiologia de San 
Juan. 
Seeretary-General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD AncENTINA DE RADIOLOGÍA 
Secretary-Generai, Dr. Tomas J. Gutiérrel E, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

Sociepap Boriviana pe RADIOLOGÍA 
Secretary, Dr, Javier Prada Méndez, Casilla 0182, La 
Paz, Bolivia. Meets monthly. General assemsiy once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1:32, Rio de Janeiro, Brazil. General Assembiy meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets menthly on 
second Wednesday at 9:00 p.m. in Sáo Paule at Av. 
Brigadeiro Luiz Antonio, 644. 

Soctepap CHILENA pg RapioLocía 
Secretary, Dr. Claudio Cortés, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 PM. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-Generai, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

SocigpAp EcvaroRIANA pe Rapiovocfa 
Secretary, Dr, Carlos Palau Jimenez, Casilla 5469. Guaya- 
quil, Ecuador. 

Soctepap ParaGuaya pg RapioLocíA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asuncion, Paraguay, 

Sociepap Peruana DE RapioLocia 
Secretary-General, Dr. Miguel Chiappori Cambana, Av. 
General Santa Cruz No. 315, Miraflores, Lima, Perú, 
Casilla Correo, 2306, Lima, Pera. Meets monthly except 
during January, February, and March. 

Socrepab pe RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-11¢, Baran- 
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quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

Socigpap pe RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
$61, Corrientes, Argentina. 

Sociepap pe Rapiotocía pe La Prata 
Secretary, Dr. Hiram D. Haurigot, Calle «o No. 374, La 
Plata, Argentina. 

Sociepap pe Rapiorocía, 
Mepica peL Urucuay 
Secretary-General, Dr. Manuel Gonzales Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

Socrepabe DE RADIOLOGÍA pg PznNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

Sociepap pe RogNTGENOLOGÍA v Mepicina NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C, Di Rienzo, Ave. Gri. 
Paz. 1:1, Córdoba, Argentina. 

Sociepap pe RapioLocía, RAbIOrERAPÉUTICA Y MEDICINA 
Nuc ear, DE Rosario 
Secretary General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

Soctepap SavrESA pg Raprotocía v MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 236, Salta, 
Argentina. 

Sociepap VENEzOLANA pe RaptoLocía v MebicINA Ne- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CaNcEROLOGÍA v Física 





CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
Secretary, Dr, Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1290 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

Seciéré Royare Beice pe RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

Soctéré Européenne pe RapioLocie PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children's Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Permanent Secretary, Clément Fauré, Hópital des En- 
fants Malades, 149, rue de Sèvres, 7: Paris 1:e, France. 

Sociéré Francaise DE RADIOLOGIE MÉDICALE, MÉDECINE 
Nuct£ LECTROLOGIE, and its branches: Soci- 

DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE er Lyonnais, pu Norn, pe L'Ouest, pg VEst, 
ET D'ALGER ET DU Massir CENTRAL, Parent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary General, Dr. Ch. Proux, 9 rue Daru, Paris 85, 
France. 

Sociéré FRANÇAISE DE NEURORADIOLOGIE 

r. R. Djindiian 16, rue 

ance. Annual meeting: 



















Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September, Annual general meeting. 
DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di. 
rector of Medizinisches Strahleninstitut der Universitüt 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 
SocierA Iranana pi RanioLocia Menica & MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 


Vor. 118, No. 4 


Socigras Raptotocica Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervei 20a, DK- 
8240 Risskov, Denmark. 
NEDERLANDSE VERENIGING voor RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Net herlands. 
ScaNpINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvagen 5 C., Finland. 
Socigpap EserARoLA pe Raprotocia v Execrrotocia 
Ménpicas v pe Mrepicina NUCLEAR 
Secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 
SOCIEDADE Porrucvesa pe RADIOLOGIA E 
NUCLEAR 
Secretary-General, Dr. Luis Aires de Sousa, Av. Eljas 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 
SCHWEIZERISCHE VEREINIGUNG FÜR RADIOLOGIE, j 
RMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
ssE DE RADIOLOGIE, MÉDECINE NUCLEAIRE ET DE 
RADIOBIOLOGIE) 
Secretary, Dr, med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 








MEDICINA 






ASIA 

Inpian RADIOLOGICAL ÁssoCiATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

IupoxEsiaN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Ujas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 
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Traniax RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of exch month. 
Isgagt RADIOLOGICAL SOCIETY 
essdent, Dr, 1, Izkovitch, 2 
Israel. 
Japanese American RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Nds Maj. MC, Chief, Radiol. 
Dep, US Army Hosp., Camp Zana, Japan, APO San 
Francisco, Calif, 96343. Meets 3rd Thursday, monthly at 
varius locations in Tokyo. 
Puiureeine CoLLEGE or RADIOLOGY 
Secrctary- Treasurer, Dr. Eduardo V. Nievera, Box 1284 
ercial Center, akat, Rizal D-708, P 'hilippines. 
x every second Thursday of the month. 
B OLI Society oF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
7t. of Rad., Sirizaj Hospital, Faculty of Medicine, 
dol University, Bangkok 7, Thailand. 


Wingate Ave., Beit Harofe, 














AFRICA 


Assocestion or RADIOLOGISTS or WEST AFRica 
Honezary Secretary, Dr. T. M. Kolawole, University Col. 
lege Hospital, University of Ibadan, Ibadan, Nigeria. 

Rapic:ocicAL SOCIETY or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O, Box 3 
burg, South Africa. 

SOUTH Arrican IxrERNATIONAL RADIOLOGICAL CONGRESS 
Diregor, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 


3200, Johannes- 








AUGUST, 


ABSTRACTS OF RADIOLOGIC 
LITERATURE 


E. FREDERICK LANG, M.D., Editor 
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STGEN DIAGNOSIS 
Heap 


Fourestier, J., Gacon, J., Esvan, ] 





a Le STIR, 


A. and MorceLeT, J.-L. Scintigraphie 
salivaire: intérét dans le traitement des 


bouches sèches provoquées par les médica- 
ments psychotropes. (Salivary scintigraphy: 
role in the treatment of dry mouth resulting 
from psychotropic medication. ) Presse méd., 
March, 1973, 2, 339-842. (Address: Dr. J. 
Fourestier, Service de Stomatologie, Hópital 
d'Instruction des Armées Sainte-Anne, F 
83800 Toulon, France.) 


Salivary scintigraphy provides an objective 
method for documenting reduced salivary flow as the 
cause of dry mouth. Thirty minutes following the 
injection of 2 mc Tc*™ (well after a meal), a normal 
person demonstrates the technetium activity to be 
less in the parotid and submaxillary glands than in 
the buccal mucosa of the mouth. However, in dry 
mouth, such as induced by atropine in normals, 
there is higher activity in these glands than the 
mouth, or only background activity in the mouth, at 
30 minutes. 

Trithioparamethoxyphenylpropene (TPMP) is a 
clinically effective and safe medication for the dry- 
ness of mouth which occurs as a side effect of most 
psycholeptic and psychoanaleptic drugs. Salivary 
scanning was an effective means of confirming this 
effect. Six persons taking psychotropics, after being 
screened for the placebo effect, were scanned before 
and after TPMP regimen, while continuing their 
usual medication. The “after” scanning was done 
when clinical benefit was noted by the patient. In 
each case, scintillation scanning showed an unmis- 
takable shift toward the normal pattern, indicating 
the efficacy of this radionuclide study in the clinical 
situation.-d/an E. Oestreich, M.D. 





Marty, RaymMonp, and Cain, Marsua L. Ef 
fects of corticosteroid (dexamethasone) ad- 
ministration on the brain scan. Radiology, 
April, 1973, 707, 117-121. (Address: Ray- 
mond Marty, M.D., Division of Nuclear 
Medicine, Tumor Institute of the Swedish 
Hospital, 1211 Marion Street, Seattle, Wash. 
98104.) 

The authors report their observations on changes 
in abnormal brain scans following administration of 
dexamethasone. Twelve patients with abnormal brain 
scans and central nervous system symptoms were 
studied. The proved lesions included 3 brain tumors 
(2 metastatic, 1 primary), 1 abscess and 1 infarct. 
The remaining 7 patients had proved malignancies 
with suspected central nervous system (CNS) 
metastases. 
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Five-view brain scans were obtained io minutes 
follow:ng the intravenous injection of Tc**?" iron 
ascorbate with a gamma camera. Following the 
initia! abnormal scan, the patients were givem an 
average dose of 16 mg. (6-24 mg.) of dexamethasone 
in the first 24 hours followed by 6-8 mg./day main- 
tenance dose. No other treatment was given. A re- 
peat sean was obtained in 3-31 days. 

Si cant changes in the repeat scans occurred. 
^ the 10 scans reverted to nearly normal; 6 
showed marked improvement; 1 showed slight im- 
provement; 2 showed no change. The scan on 1 
patient on dexamethasone at the time the study was 
started showed increased uptake when the drug was 
discontinued. Improvement in the clinical status of 
the petient generally correlated with improvement 
of the brain scan. 

Cerebral edema often accompanies intracranial 
pathcdłbgy and corticosteroids are a common mode 
of treatment for cerebral edema. Experimental evi- 
dence has shown that dexamethasone decreases the 
sodium and water content in the intracellular spaces 
of the brain, where edema is known to occur. The 
authors suggest that perhaps technetium, which has 
an icric extracellular distribution pattern, is no 
longer able to outline the lesion when the extracellu- 
lar volume surrounding the lesion is significantly re- 
duced.. R. Carpentier, M.D. 











NECK AND CHEST 
Roperr, and 
chloro- 


Figueroa, W. G., RASZKOWSKI, 
Wess, Wittiam. Lung cancer in 
methyl methyl ether workers, New England 
T. Med, May, 1973, 288, 1096-1097. (Ad- 
dress: W. G. Figueroa, M.D., Germantown 
Dispensary and Hospital, E. Penn and E. 
Wister Street, Philadelphia, Pa. 19144.) 
Increased risk of lung cancer occurs in uranium 


miners, in workers exposed to asbestos or chromaum, 
in nickel refining workers, and most significanti y in 


the geaeral population of cigarette smokers. The fol- 
lowing observations implicate another industrial 


hazar. 

Ameng a group of 111 workers in a chemical man- 
ufactaring plant, who were studied during a § year 
period, 4 developed carcinoma of the lung. This inci- 
dence is highly significant, as compared with results 
in a similar research project in Philadelphia. The 
incidegce is even more striking when the youth of 
the patients in the present series is considered. At 
about the time of this investigation an additional 
worker presented himself after hemoptysis, predict- 
ing correctly that he also suffered from a carcinoma 
of the iurg, as had many of his co-workers. 

This led to further investigation which uncovered 
14 cases of carcinoma of the lung in workers in con- 
tact with fumes of chloromethyl methyl ether in this 
one piant. Exposure varied between 3 and 14 years, 
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the age at diagnosis varied between 33 and $4 years, 
3 of the men had never smoked, and all but 2 had 
developed carcinoma of the oat cell type. The daily 
exposure was apparently of considerable intensity, 
but exact measurements had not been made before 
the chemical was suspected. 

Chloromethy] methyl ether and a closely allied 
chemical, a contaminant in the commercial grade, 
bis chloromethyl ether, have been shown to be 
highly carcinogenic for mice and rats. IPnhala sion of 
as little as 1 part per 10,000,000 of bis chlorometh vl 
ether produces squamous cell carcinoma in mits. A 
recent report from California describes 6 ceses of 
lung cancer suspected of being the result of occupa- 
tional exposure to chloromethy] methyl ether. 
Chloromethy! methyl ether and bis chloromethyl 
ether are widely used in the chemical industry as 
intermediates in organic synthesis and in the prepa- 
ration of ion-exchange resins. —-E. Frederick Lang, 


M.D. 


SuaH, Jarin P., Cuovpuny, Karamar U, 
Huvos, Anprew G., Marrini, Nagi, and 
Beartie, Epwanp fF, Jr. Hamartomas of 
the lung. Surg., Gynec. 5 Obst., March, 1972, 
136, 406-408. (From: The Memorial 3loan- 
Kettering Cancer Center, New York, N. Y3 


Eighty lung hamartomas from the Memorial- 
Kettering Cancer Center, New York City, from 1941 
to 1947 were reviewed. The majority of these oenign 
tumors are seen in the fifth and sixth decades with a 
male to female ratio of 2:1. The masses are esually 
in the periphery of the lung parenchyma. Orly one 
endobronchial hamartoma was found. The fesions 
appear as sharp, well delineated, spherical somewhat 
lobulated masses. Only 7 of the tumors cortained 
calcifications. The usual size is about 2 em. Only 2 
patients had masses over ¢ cm. in diameter. Nine 
had coexistent malignant lesions in the leng: 7 
metastatic and 2 primary epidermoid carcisomas. 
Multiple hamartomas are rare. In this serie. there 
was only t instance of 2 hamartomas in th- right 
lung. Atelectasis and pneumonia may occus with 
bronchial compression. 

Hamartomas may be classified into adult end in- 
fantile forms. The majority of adult types contain 
cartilage (chondromatous hamartoma). Tae re- 
mainder show a predominence of vascular, t brous, 
myxomatous, epithelial or smooth muscle tissue. 
The infantile type is usually a large diffuse tumor 
which may occupy a lobe, or the entire lung Their 
elements are less mature than the adult type iesions. 

The treatment is surgical excision, with weige re- 
section perferred.-—Saul Heiser, M.D. 


ScuMrrr, ELIZABETH, ApPELMAN, Henr~, and 
THreatr, BARBARA. Sarcoidosis in ch-ldren. 
Radiology, March, 1973, 706, 621-625, (From: 
Department of Radiology, University of 
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Michigan Medical Ann 


Mich.) 


The fact that sarcoidosis does occur in children 
younger than 15 vears of age, and should not be con- 
sidered a rare occurrence, is supported by an article 
by MeGovern in 1956. He reported 92 cases from a 
review of the world literature. (1875-1953), and 
added 9 cases of his own. In the United States liter- 
ature from 1948-1969, 88 cases were reported of 
which 82 had biopsy confirmation. This article re- 
ports the above facts and discusses an additional 7 
cases diagnosed at the University of Michigan Med- 
ical Center from 1946-1970. 

All children in this series were symptomatic. The 
majority i4) presented with nonspecific, constitu- 
tional symptoms with no pattern discernible in 
either the symptomatology or physical abnormali- 
ties. One presented with exclusive chest symptoms, 
while the seventh presented with uveitis, joint symp- 
toms, and later developed cutaneous lesions. The 
majority of patients were Negro (s). The most 
common laboratory abnormality was an abnormal 
chest roentgenogram, with paratracheal and hilar 
lymphadenopathy typical of sarcoid as the initially 
recorded abnormality (6). The most common phys- 
ical finding was hepatosplenomegaly (4). Bone le- 
sions were rare in this group (1); and in keeping 
with other reports cited in the literature, no correla- 
tion between pulmonary function tests and radio- 
graphic manifestations of pulmonary infiltration 


could be made.—D. E. Marley, Fr, M.D. 


Center, 


Arbor, 


Gamsv, GORDON, PrarzkER, ARNOLD, GREG- 
ory, GEORGE, Grar, PauL, and Napgr, Jay 
A. Powdered tantalum as a contrast agent 
for tracheobronchography in the pediatric 
patient. Radiology, April, 1973, 707, 131-137. 
(From: Cardiovascular Research Institute, 
and the Departments of Radiology, Pediat- 
rics, Anesthesiology and Medicine, Univer- 
sityof California, San Francisco, Calif.) 

The value of bronchography in investigating 
respiratory problems in the pediatric patient has 
recently been questioned. The criticism is based on 
the frequency of morbidity associated with bron- 
chography and a failure of the procedure to assess 
the degree of abnormality of airway structure and 
function. These limitations are due in large part to 
the contrast agents employed. 

In this study, powdered metallic tantalum was 
used as a contrast agent for bronchography or 
tracheography in 15 studies on 13 patients ranging in 
age from 13 days to 16 years. The technical pro- 
cedures for both infants and older children are de- 
scribed in detail by the authors. 

The authors believe that powdered metallic 
tantalum is superior to other contrast materials for 

several reasons. All other contrast agents have a 
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lower atomic number, are usually introduced in 
liquid form, and therefore a relatively large volume 
of material is required for satisfactory opacification. 
With tantalum, because of its high density and elim- 
ination of a suspensory medium, only small volumes 
(o.s to 1.0 ml.) are required for a satisfactory bron- 
chogram. 

In the present studies, the authors saw no roent- 
genologic evidence of airway obstruction by tan- 
talum, nor did they observe clinical evidence of al- 
teration in respiratory status due to the material. 

‘The clearance of tantalum in children was similar 
to that observed in adults. Bronchi cleared com- 
pletely within 4 days and bronchioles within about 
3 weeks. In 1 case in which deposition occurred in the 
peripheral lung units, clearance had not occurred 
from these areas after 2 months. 

The authors believe that tantalum is an excellent 
contrast medium, providing better mucosal detail 
and opacification than other contrast media without 
obstructing airways. They feel that bronchography 
with powdered tantalum should provide considerable 
new information about the structural and functional 
changes in airways in a variety of pathologic condi- 
tions. It may also permit investigation of patients 
now considered unsuitable candidates for bronchog- 
raphy-—E. J. Schoolar, M.D. 


Tong, Eopy C. K., Liv, Lena, POTTER, 
Rogert T., Sackier, Jay P., and Rani- 
wowrrz, Jack H. Macroaggregated RISA 
lung scan in congenital heart disease. Radiot- 
ogy, March, 1973, 706, 585-392. (From: De- 
partments of Radiology, Pediatrics, and 
Surgery, The Brooklyn-Cumberland Medical 
Center and the State University of New 
York, Downstate Medical Center, Brooklyn, 
N.Y.) 

The study covered 3 years’ experience, and in- 
cluded 60 children with congenital heart disease. 
The dose of macroaggregated human serum albumin, 
labelled with [P 131, was about 5 uc/kg. of body 
weight, A single posterior scan to include both the 
lungs and the kidneys was performed 15-20 minutes 
post injection. Scanners of 2 different commercial 
manufacturers were used. In addition to the scan, 
count rates were determined in the apex, the mid- 
lung, and the base. Summed count rates in the right 
lung relate to the symbol / in the following formulae, 
and summed count rates in the left lung relate to the 
symbol B. 





Percentage distribution of radioactivity was so de- 
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termined. Two to 7 drops of Lugol’s solution was 
given te each patient 3 times a day for 3 days, be- 
ginninz on the day prior to the scanning procedure. 
Correlation with clinical presentation, cardi 
catheterization, chest roentgenograms, cardiac an- 
i s, and surgical findings was carried out, and 
postoperative scan studies compared. 

preen cases of ventricular septal defect with 
left-to-right shunting were studied. Decreased racio- 
activity was noted in the left lung om scans, and the 
percentiges averaged: $9.6 per cent» right lung; 
40.4 per cent left lung. After operative repair the 
average percentage in the left lung rose to 46.9 
per cenz. 

Twenty-six patients had pulmonic stenosis, Five 
had iselated lesions, and 21 had combined, or multin/e, 
abnormalities. This group exhibited greater radio- 
activity ir. the left lung, and the percentages aver- 
aged: 43.7 per cent-~right lung; 56.3 per cent -left 
lung. Exceptions were encountered in unilateral 
branch stenosis, which mechanically limited radio- 
activita to the affected side. 

Six patients with atrial septal defect were incluced. 
Five had normal appearing scans, and the other was 
decreased on the left. The averaged percentages 
were: :2.4 per cent-—right lung; 47-9 per cent ieft 
lung. Two of the defects were closed surgically, and 
their awerage percentages were: 49.9 per cent--riht 
lung; cod per cent-left lung. Two additional pa- 
tients with atrial septal defects combined with 
us pulmonary venous drainage had increased 
ctivity on the right. 

‘The 2 patients with patent ductus arteriosus had 
norma! distribution patterns on scan, and their 
average percentages were: $2.7 per cent right lung; 
A7.3 per cent—left lung. 

Vive patients had Blalock- l'aussig procedures, and 
subsequently the scan showed diminished activity 
on the side of the shunt. The single Waterston pro- 
cedure that was studied postoperatively had in- 
creased radioactivity in the right lung. 

All congenital defects with a right-to-left shunt of 
greater than 15 per cent exhibited radioactivity in 
the kidneys, and the amount of radioactivity accu- 
mulated by the kidneys was generally proporticnal 
to the degree of shunting. This is considered ind: 
tive of right-to-left shunts, and should not be e 
following adequate surgical correction of the defce 

No complication, as a result of the scanning pro- 
cedure, was observed in any of the 6o patients. This 
is probably directly related to the fact that particle 
size of the albumin macroaggregates was limited to 
sop or less.—F. C. Petty, M.D. 
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Brau, Jererey S, KEATING, THOMAS M., and 
SrockiNGER, FreD S. Radiologic diagnosis of 


ingainal hernia in children. Surg., Gynec. i$ 
Obst, March, 1973, 736, 4017403. (From: 
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U. S. Air Force Hospital, Bergstrom Air 
Force Base, Austin, Texas.) 


Herniography provides a diagnostic technique 
capable of demonstrating overt and occult coagenital 
inguinal hernias. The technique is as follows: 

The periumbilical area is surgically prepared. Fol- 
lowing infiltration with local anesthesia, a 2 nm. in- 
cision is made 2 cm. below the umbilicus. An 18 
gauge Angiocath is inserted into the peritoneal 
space. Negative pressure is exerted on the sy-inge to 
detect entrance into a hollow viscus; 1 cc. oer kg., 
maximum 30 ce., of meglumine iothalamate 6o per 
cent is then injected into the peritoneal space. All 
known hernias are reduced. Patients are exercised 
for § minutes, infants being gently shaken in the up- 
right position. The head of the roentgenczraphic 
table is elevated to 30 degrees and an anteroposterior 
roentgenogram of the pelvis is obtained at 5 minutes 
and 15 minutes. A 30 minute roentgenogram may be 
obtained if a urogram is desired. 

This report is based on 40 patients, ranginz in age 
from 4 weeks to 12 years, on whom herniography was 
performed. Each patient underwent bilateral ex- 
ploration regardless of the roentgenographic f ndings. 
The criterion of herniation was demonstration of a 
peritoneal sac below the inguinal ring. The inferior 
extent of the contrast material in the peritoneal 
cavity is normally indented by the inferior ep gastric 
artery, The vaginal process starts lateral to this 
notch. Contrast material within the vaginal process 
or the scrotum constitutes a positive diagnosis. 

This study showed 100 per cent accuracz in de- 
picting the size and extent of the open peritor eal sac. 
No complications secondary to the procedure were 
encountered. To avoid bladder infection, children are 
asked to void prior to the examination. 

The literature was reviewed, stressing falee nega- 
tive studies. These are accounted for by un-educed 
hernias or peritoneal "nubbin" blocking the passage 
of the opaque medium. 

The incidence of contralateral open peritoreal sacs 
is §O per cent, stressing the importance of dang this 
diagnostic procedure and avoiding a second sur- 
gery.— Saul Heiser, M.D. 


Demer, E., and WeNzL, M. Zur róntgenolog- 
ischen Analyse des Budd-Chiari-Syniroms. 
(The roentgenologic analysis of the Budd- 
Chiari syndrome.) Fortschr. a. d. Geb. d. 
Rünutgenstrahlen u. d. Nuklearmedizin, Sept., 
1972, 777, 241—249. (Address: Doz. Dr. E. 
Deimer, Róntgendiagnostiches Institut. der 
Universität Wien, 1097 Wien, Alserstrasse 4, 


Austria.) 


Percutaneous hepatography provides info-mation 
not obtainable by other investigative methods, such 
as wedge pressures, portography or liver bioosy. By 
means of this newer procedure, it is possible to differ- 
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entiate various causes of the Budd-Chiari syndrome, 
since it elucidates the anatomic extent of the under- 
lying disease. Furthermore, it affords a better undet- 
standing of the functional changes in the hemo. 
dynamics of the liver. 

During a gradual withdrawal of the needle, con- 
trast material enters the liver parenchyma and the 
pierced veins. The portal system fills from the hilus 
towards the periphery. The hepatic veins fill from 
the site of the injection and their course can be fol- 
lowed in a mediocranial direction to the inferior vena 
cava. Under normal circumstances, lymphatic chan- 
nels are not opacified; bile ducts are filled only when 
they are pathologically dilated; arteries are rarely 
filled by this method. The hepatic veins show a 
"streamline effect" when contrast-free blood enters 
à vein containing contrast material. This effect oc- 
curs when the hemodynamic conditions are normal. 

In one patient studied because of a suspicion of 
esophageal varices, the hepatogram showed normal 
vascularity. When the patient died 13 vears later of 
uremia, an autopsy disclosed no evidence of liver 
damage due to the injection. In a second patient with 
posthepatitic cirrhosis and portal hypertension, the 
hepatogram showed dilated hepatic veins due to ob- 
struction; the lymphatic channels were also dilated 
for the same reason; the portal system was un- 
affected; a streamline effect was not seen. A third 
patient with thrombosis of the hepatic veins (proved 
by hepatography) could not be studied by venous 
catheterization because of the obstructing thrombi; 
the thrombosed vessels were easily recognizable by 
the characteristic. nonhomogeneous filling. In a 
fourth patient, hepatography showed a spontaneous 
porto-caval "shunt," so that the surgery contem- 
plated was switched to a lymphatic-venous shunt. 

In 60 attempts over a 3 year period, hepatography 
produced no subjective complaints. The complica- 
tions or risks are similar to those of any percutaneous 
injection. A thin needle with a puncture away from 
the porta hepatis minimizes the risk, especially if the 
patient can hold his breath during insertion. No 
damage to vessels or parenchyma has been observed 
due to the contrast material. The manipulations of 
the physician are less than in cholangiography, since 
it Is not necessary to aspirate bile or blood. 

The contraindications to this method are: (1) co- 
agulopathy; (2) sensitivity to the contrast material; 
(3) severe cardiac, hepatic or renal insufficiency. It 
is also advisable to be prepared for immediate sur- 
gery.—J. Zausner, M.D. 





GENITOU RINARY SYSTEM 


Kuapemi, Mansour, and Marquis, James R. 
Renal angiography in sickle-cell disease: a 
preliminary report correlating the angio- 
graphic and urographic changes in sickle-cell 
nephropathy. Radiology, April, 1973, 707, 
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41—46. (Address: Mansour Khademi, M.D., 
Department of Radiology, College of Medi- 
cine and Dentistry of New Jersey at Newark, 
100 Bergan Street, Newark, N. J. 07103.) 


Renal angiographic findings in 8 patients with 
sickle cell disease are presented. Alterations in the 
excretory urograms can mimic other disease pro- 
cesses. Papillary necrosis, fillmg defects, scar forma- 
tion, poor contrast visualization, blunted and dis- 
torted pelvocalyceal systems, and renal enlargement 
have been described. Correlation of these findings 
with roentgenographic changes is discussed. 

There were § patients with hemoglobin SS and 1 
each with SF, SA, and SC disease. Painless hema- 
turia was the only significant renal symptom and 
only in the patient with SC disease. Focal cortical 
hypertrophy of the upper half of the kidney was the 
most consistent finding. The term pseudotumor was 
used to describe angiographic changes. These were 
an area of dense nephrogram with draping and dis- 
placement of the surrounding arterial branches, but 
without evidence of neovascularization or early 
venous drainage. There was loss of demarcation be- 
tween cortical and medullary zones at the involved 
areas. In 1 case, multiple irregular hypertrophic nod- 
ules with interposed areas of scar formation resulted 
in an appearance similar to cerebral convolutions 
and was termed "pseudobrain" pattern. These pa- 
tients had marked cortical thinning without evidence 
of scar formation, cortical atrophy, or decreased 
renal size. There was variable pruning of the arterial 
tree. Distal interlobular and arcuate arteries were ir- 
regular, tortuous and beaded in all cases. Focal corti- 
cal scar formation was characterized by focal absence 
of the vascular nephrogram resulting in thinning or 
dimpling of the cortex. No kidneys were smaller than 
usual, 

Renal arteriographic changes noted in these pa- 
tients were focal cortical hypertrophy, generalized 
thinning, and poor or absent demarcation between 
cortex and medulla. The hypertrophic nodules in- 
volved the upper two-thirds of the kidney. The col- 
umn of Bertin was apparently the first to hyper- 
trophy. These changes were correlated with excre- 
tory nephrogram changes. 

The "pseudobrain" pattern has not been previ- 
ously described.—M. S. Sedimeir, M.D. 





GHazatt, S. Embryonic rhabdomyosarcoma of 
the urogenital tract. Bri J. Surg., Feb., 
1973, 60, 124-128. (From: The Hospital for 
Sick Children, Great Ormond Street, London, 
England.) 

Embryonic rhabdomyosarcoma is a markedly 
malignant tumor of the lower genitourinary tract 
which arises from striated muscle and characteristi- 
cally presents as a lobular grape-like mass (sarcoma 
botryoides). 
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Forty-two cases of embryonic rhabdomyosarcoma 
of the urogenital tract are reviewed; and distribution, 
mode ef presentation, clinical features, surgical man- 
agement, and prognosis are discussed. Twenty-sour 
tumors arose in the bladder, 9 in the prostate, 3 in 
the spermatic cord, 4 in the vagina, and 2 in the 
broad ligament. 

The diagnosis of rhabdomyosarcoma of the biad- 
der could usually be made on clinical grounds when a 
palpable bladder swelling did not disappear on are- 
thral catheterization. Intravenous pyelography in- 
variabiy demonstrated a dilated upper urinary tract 
with casplacement of the bladder, which contamed 
characteristically lobulated filling defects. Rhabdo- 
myosarcoma of the prostate was usually palpable on 
rectal examination. Cystourethrography assisted in 
diagnosis, although confirmation rested with mi- 
croscopy after operation. Rhabdomyosarcoma of the 
spermatic cord commonly presented as a painless 
lump sr lumps in the scrotum. Rhabdomyosarcema 
of the broad ligament presented with large pelvic 
Jumps: intravenous pyelography demonstrated pres- 
sure eects of the tumor on the upright urinary 
tract; and cystography showed indentation of the 
bladder and displacement of the ureters. Rhakdo- 
myosarcoma of the vagina may present with vulval 
mass er grape-like masses protruding from the in- 
troitus. This diagnosis may also be assisted by 
cystography. Surgical excision has been the therapy 
of che:ce in these lesions. Irradiation and chemo- 
therapy have not been effective modes of therapy in 
widespread disease or in reducing the incidence of 
local recurrence. It has been shown that polypodal 
bladder tumors have a better prognosis than anv of 
the other varieties of rhabdomyosarcoma of the 
urogenital tract. 

Differential diagnosis of embryonic rhabdomyo- 
sarcoma of the urogenital tract includes the follow- 
ing: (a) ectopic ureterocele, especially if complicated 
by infection or edema, but the upper urinary tract 
anomaly associated with ureterocele would establish 
that agnosis; (b) hamartomatous conditions such 
as neurofibromatosis or hemolymphangioma of the 
bladder with which there may be associated café au 
lait spots or skin hemangiomas; and (c) eosinophilic 
cystitis or cystitis cystica.—Lionei W. Young, M.D. 








LigksEsKiND, ARIE L., Ekin, MirTON, and 
Goupman, Sranrorp H. Herniation of the 
bladder. Radiology, Feb., 1973, 706, 255-262. 
(From: Department of Radiology, Bronx 
Municipal Hospital Center and Albert Ein- 
stein College of Medicine, Bronx, N. Y.) 


Fifty cases of bladder hernia were diagnosed in a 
retrospective survey of urograms done over a 2 vear 
period. Bladder herniation is not a rare finding. The 
previcusly reported figure of 1 per cent of all hernias 
in adults was based on operative findings and in- 
cluded only hernias large or moderate in size. 


958 


On a routine roentgenographic basis, it casnot be 
established whether herniation is direct or imdirect. 
Clinical complaints of the patients were vared and 
nonspecific, except in the case of large hemias in 
which 2 stage urination was described. The n alority 
of the reported bladder hernias were found Lx acci- 
dent during surgery. Of interest is the fact tàat the 
largest hernias occurred in the older patierts, the 
smaller hernias in the younger patients, ard that 
below the age of so there was a 2:1 female ʻo male 
ratio. 

The authors propose the use of upright and prone 
roentgenograms as an aid in the diagnosis of bladder 
hernias. Diagnosis of hernia is made when a wide- 
mouthed protrusion or extension from the lateral 
base of the bladder extends inferiorly towerd the 
inguinal region. Classification according to size is 
proposed. The upright position is advocated as being 
the best for demonstration of the hernia. 

The anatomic landmarks for groin herniis are: 
the inguinal ligament; the deep inferior epegastric 
artery; and the external iliac artery. Ditferer tiation 
of direct from indirect inguinal hernias on a -outine 
roentgenographic basis is not possible. On occasion 
angiography can distinguish the type of hernia by 
the displacement of the deep inferior epigascric ar- 
tery, Most hernias can be classified clinically. — 


T. P. Eberts, M.D. 


SKELETAL SYSTEM 


UrnckNaNNT, H., and Canisen, G. Atypische 
Róntgenbefunde bei der Osteomyelosklerose. 
(Atypical roentgen findings in osteomyelo- 
sclerosis.) Fortschr. a. d. Geb. d. Ranutgen- 
strahlen u. d. Nuklearmedizin, Sept., 1972, 
£17, 3307335. (Address: Prof. Dr. H. thge- 
nannt, Röntgen- und lsotopenabt. der I. 
Med. Klinik, Medizinische Akademie, Xrons- 
forder Allee 71/73, 24 Lübeck, Germany.) 


Myelosclerosis is usually characterized by an in- 
crease in the number, thickness or density of the 
trabeculae; it affects mainly cancellous bone and is 
associated with undisturbed mineralization. 

Atypical changes in 1 patient consisted of marked 
osteoporosis, thinning of the compacta, and circum- 
scribed, cyst-like lucencies in the subcapital portion 
of the humerus. 

In another patient, the humeri and pelvis con- 
tained diffuse, spotty sclerotic changes as well as 
small (3-4 mm.) and larger irregular zones œ radio- 
lucency. 

In a third patient, extensive osteoporosis vas ob- 
served as well as pseudocystic lesions in the meta- 
physeal regions. 

In still another patient, with histologically proven 
reticuloma, periosteal new bone formation cecurred 
adjacent to an area of demineralized bonc: poly- 
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blastic changes were demonstrated.—7. 


M.D. 


SEBBAN, C., Er. Dis, S. K., Beck, H., Le- 
QUESNE, M., and GuirLrgN, P. Signification 
des anomalies de la hanche chez le vieillard: 
étude radioclinique de 108 cas. (Radioclini- 
cally significant changes of the hip in the 
elderly: radioclinical study of 108 cases.) 
Presse méd., March, 1973, 2, 621-624. (Ad- 
dress: Dr. C. Sebban, Centre de rééducation, 
Hópital Hospice d'lvrv, 7, avenue de la 
République, 95-Ivry, France.) 


ZausHer, 


Some signs of osteophytosis about the hip in the 
elderly do not indicate osteoarthritis, but are merely 
a result of aging. A clinico-radiologic study was made 
of 108 older persons, of mean age 66. Hip mobility 
was estimated clinically for several standard direc- 
tions by 2 independent observers. The radiographic 
signs were sought on an anteroposterior pelvis roent- 
genogram. l'or each sign, the mean of mobility 
angles was calculated for presence and absence of the 
sign. 

Clinically, 16 patients had significant decreases in 
joint motion by adult standards (6 had had hip frac- 
tures; 10, clinical osteoarthritis). Eight patients 
showing roentgenographic evidence of osteoarthritis 
were clinically normal in range of motion. 

Small erosive lucencies in the acetabulum corre- 
lated with limitation of motion; increased radio- 
density of the roof did not. Osteophytes of the lateral 
acetabular rim strongly signified osteoarthritis. Os- 
teophytes of the medial margin of the acetabular 
roof, of the perifoveal areas of the femora! head, and 
the lateral margin of the ischium at the inferior 
margin of the hip joint, all had no association with 
limitation of motion, Only certain movements were 
impaired when there were osteophytes at the junc- 
tion of the femoral head and neck—these may pre- 
sage osteoarthritis, especially laterally, or perhaps be 
a sign of aging. 

There was increased frequency with increasing age 
only of those signs not associated with clinical hmi- 
tations. Osteophytes of the medial acetabular roof, 
perifoveal femoral head, and lateral ischial margin, 
are signs of aging and not of clinical osteoarthritis, 


Alan E. Oestreich, M.D. 


DrErkNBECK, Lee C., Sim, FnaxktiN H., and 
Jonsson, Finer W., Jr. Symptomatic 
Paget disease of the hip. 7.4.M..4., April, 
1973, 224, 213-217. (From: the Mayo Clinic 
and the Mayo Foundation, Rochester, 
Minn.) 

Among 1,298 patients with Paget's disease of the 

pelvis or hip or both, seen between 1963 and 1972, 

there were 32 patients (40 hips) in whom symptoms 
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required investigation. Of these, 17 were investigated 
for pain, and 11 of these were operated on; 7 patients 
were treated for fracture of the femur; and 8 patients 
were investigated for sarcoma in Paget's disease. 

‘The patients seen for pain experienced complaints 
usually referable to weight bearing, and not the pain 
at rest which is associated with Paget's disease. Nar- 
rowing of the hip joint spacing was either medial 
or concentric, rather than being superior, as is usu- 
ally seen in degenerative joint disease. Arthrokata- 
dyasis was common, and was present in 8 of 11 
patients who required surgery for their symptoms. 
The usual operation was total hip replacement, 
which produced consistently 
these patients showed involvement of only the pelvic 
bone, only the femur, or both bones. 

‘The fractures were subtrochanteric in $ patients, 
and occurred after minimal trauma in the femoral 
necks of 3. All were treated initially by internal fixa- 
tion, and healing occurred satisfactorily in all except 
2, one of which required a bone graft. Many of the 
patients also exhibited fissures on the convex portions 
of bone involved by Paget’s disease, but this was not 
considered separately, without complete fracture. 

Neoplasms were discovered in 8 patients, § men 
and 3 women, between the ages of 32 and bg years. 
There were 6 with osteogenic sarcoma and 2 with 
fibrosarcoma. Continuous pain not related to activity 


and frequently a palpable mass were present. Two of 


these patients had pulmonary metastases when first 
seen. One patient refused treatment, and of the 5 
who were treated with irradiation, 4 were dead with- 
ina year. The other patient remains free of disease 
13 years later.-E. Frederick Lang, M.D. 


Henptey, James D., and Witson, Frank C. 
Dioses ive diaphyseal dysplasia: review of 
the necare and report of seven cases in one 
family. Y. Bone & Joint Surg., April, 1973, 
SA, 461 -474. (From: pun of Ortho- 
paedic Surgery, V pin of North Carolina 
School of Medicine, Chapel Hill, N. C.) 
Seven cases of progressive diaphyseal dysplasia in 
3 generations of 1 family and a review of 70 cases 
from the literature are reported. This is a rare gen- 
eralized bilaterally symmetric dvsplasia of bone char- 
acterized by cortical thickening, increased diameter, 





and a narrowed medullary cavity in the diaphyses of 


long bones, while the epiphyses are consistently 





spared. The membranous bone may also be abnor- 
mally dense 
Progressive diaphyseal dysplasia is diagnosed on 





the basis of roentgenographic findings. In the cases 
reported, as well as in review of the literature, bi- 
laterally and generalized skeletal involvement were 
striking. Most patients had bilateral tibial abnor- 
malities and none had unilateral tibial involvement. 
In decreasing order of frequency: tibiae, femora, 
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fibulae, humeri, ulnae, and radii were commonly af- 
fected. Hands and feet were affected often. The skull 
was involved almost as often as the limbs and the 
incidence of involvement of the clavicles, spine, 
pelvis end the ribs was low. Progression of the disease 
in involved bones is common. 

Because muscle atrophy and a waddling or swag- 
gering gait were recorded in about one-half of the 
patients and pain and muscle weakness in about one- 
third, progressive diaphyseal dysplasia warrants in- 
clusion in the differential diagnosis of patients with 
mvopa:hies. No specific laboratory findings for the 
disease have been identified. Genetic characteriza- 
tion is that of autosomal dominant inheritance. Pro- 
gressive diaphyseal dysplasia has some roentgeno- 
graphic similarities to Ribbing’s disease, but the 
bone lesions are not bilaterally symmetric. Hyper- 
phosphatasemia is similar, but is distinguished by an 
elevate] alkaline phosphatase. Paget’s disease, in- 
fantile cortical hyperostosis, chronic osteomyelitis, 
luetic periostitis, hypervitaminosis A, and pulmo- 
nary hypertrophic osteoarthropathy may display a 
similar sclerosis of bone, but can be ruled out by 
clinical and laboratory procedures.—Lione/ W. 


Young, ALD. 


Cooper, Recrnatp R., Ponsert, I. V., and 
MAYNARD, Jerry A. Pseudoachondroplastic 
dwarfism: a rough-surfaced endoplasmic 
reticulum storage disorder. Y. Bone & Faint 
Surg., April, 1973, 55-4, 475-484. (Address: 
Reginald R. Cooper, M.D., University Hos- 
pitas, University of lowa, lowa City, lowa 
$2220.) 




















Ten patients with pseudoachondroplastic dwarfs 
had cartilage biopsies from the iliac crest studied by 
electron microscopy; and findings indicative cf a 
specific ultrastructural defect, a storage in the rough- 
surfaced endoplasmic reticulum of inclusions and 
whorls with alternately electron-dense and electron- 
lucent layers, were noted. The material may be an 
abnormal protein, perhaps a lipoprotein or a glyco- 
protein. 

‘These patients were chosen from 3$ children with 
generalized skeletal dys 








nlasias including the follow- 
ing otker dysplasias: diastrophic dwarfs; achondro- 
plastic dwarfs; and patients with spond yloepiphyseal 
dysplasia, multiple epiphyseal dysplasia, Marfan’s 
disease and Morquto’s disease. Dwarfing was more 
markec in the limbs. Sitting heights were reduced, 
head aad face of each patient appeared normal by 
clinical examination and by roentgenograms. The 
vertebral bodies were somewhat flattened and had 
prominent rectangular notches at the superior and 
inferior anterior borders at the insertions of the 
annular hgaments. Pelves showed fi 








airly well de- 
velopec acetabula with flat roofs. Delay in os 
tion of the epiphyses was noted, especially along the 
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peripheral margins and at the insertions of ligaments 
and joint capsules.— Lione! W. Young, M.D. 


Bioop ano LYMPH SYSTEM 


NirzscHe, H., Wipera, A., and Wieken, Cu. 
Was leistet die Lymphographie bei der Mani- 
festation maligner Prozesse oberha b des 
Zwerchfells? (How much does lymphozraphy 
accomplish in the manifestation of ma ignant 
processes above the diaphragm?) Fortschr. 
a. d. Geb. d. Rüntgenstraben u. d. Nuklear- 
medizin, Feb., 1973, 778, 179-185. (Address 
Dr. H. Nitzsche, Medizinische Akademie 
Dresden, Radiologische Klinik, X-801g Dres- 
den, Fetscherstrasse 74, Germany.) 


Pedal Iymphography has proved distinctiy valu- 
able in the exploration of malignant processes below 
the diaphragm. Lesions aere the diaphragra, how- 
ever, have so far been rarely explored by this method. 
Direct lymphography of the upper extremities and 
of the retroauricular lymphatics, on the other hand, 
have yielded very little results. 

In a series of soo pedal lymphographies, storage 
of contrast material above the diaphragm was ac- 
complished 208 times (41 per cent). Cervica. lymph 
nodes were opacified 195 times on the left sde and 
13 times on the right side. Staining of meGastinal 
lymph nodes occurred 17 times. Because of »ossible 
pulmonary complications with larger doses of con- 
trast medium the quantity was reduced to ¢ ml. on 
each side. Tomography and magnification tec aniques 
enhanced the results of conventional rontgen- 
ography. 

Pathologic changes in the cervical and medaastinal 
‘lymph nodes could be observed in 12 patients, in- 
cluding 6 women with gynecologic tumors. In 3 of 
these, the lymph nodes below the diaphragm proved 
unremarkable. There were also single instances of 
renal carcinoma and seminoma. Ín 4 patients, a Sys- 
temic disease existed. In 1 boy with lymphogranu- 
lomatosis, only the mediastinal lymph nodes were 
found to be involved. 

It is concluded that the supplementary roentgen- 
ographic exploration of the thoracocervical aseas can 
result in significant findings which aid in tke diag- 
nosis and therapy of malignant processes. Ernest 
Kraft, M.D. 

RADIATION THERAPY 
Moore, Georce E., Gerner, Rogert E., and 

BRUGAROLAS, ANTONIO. Osteogenic sarcoma. 

Surg., Gynec. & Obst., March, 1973, 735, 359- 

366. (From: Roswell Park Memorial Insti- 

tute, New York State Department of Health, 

Buffalo, N. Y) 


One-hundred osteogenic sarcomas of bore were 
studied at the Roswell Park Memorial Institute, 


Abstracts of Radiologic Literature 


Aveust, 1973 


Buffalo, New York. The median age was 28 years. 
However, the majority of tumors developed during 
puberty. The usual initial symptoms were pain and 
swelling, rarely a pathologic fracture or evidence of 
metastatic disease. Five patients had associated con- 
genital anomalies. The accuracy of diagnosis of 
malignant bone tumor by roen tgenography was 
about go per cent; of the specific tumor, 7o per cent. 
Error or confusion in the histologic diagnosis was in- 
frequent: giant cell tumor in 5 patients, osteoblas- 
toma in 2, fibrodysplasia in 1, and rhabdomyosar- 
coma in 1. 

Treatment used includes surgery, radiation, chem- 
icals and immunotherapy. Only 11 patients survived 
§ or more years; 70 per cent were dead or had meta- 
stasis within 2 years. The most frequent sites of 
tumor extension were to other bones and the lungs. 
Regional lymph node involvement was rare. 

Irradiation and chemotherapy alone, or in combi- 
nation, were ineffective as primary or secondary 
treatment. 

Encouraging results were obtained by immuno- 
therapy following injection of irradiated autochtho- 
nous tumor cells or allogeneic-cultured osteogenic 
sarcoma cells (RPM 1.41) after excision of pulmonary 
metastases (8 patients), or after partial remission to 
chemotherapy (4 patients). Several excellent remis- 
sions were obtained attributable either to a specific 
response to immunotherapy or general stimulation of 
the patient's defense mechanism. 

The article includes several specific case histories 
to illustrate the value of chemotherapy and immuno- 
therapy.-- Sau? Heiser, M.D. 


Viamonte, Manvet, JR., Rogen, SHELDON, and 
LePage, James. Nonspecificity of abnormal 
vascularity in the angiographic diagnosis of 
malignant neoplasms. Radiology, Jan., 1973, 
706, 59-63. (From: Departments of Radiol- 
ogy, Mount Sinai Hospital and Jackson 
Memorial Hospital, University of Miami 
School of Medicine, Miami, Fla.) 


The growth of solid neoplasms is accompanied by 
continuous new vessel formation within the tumor, 
with varving alterations of the pre-existing blood 
supply of the organ involved. Frequently, these 
changes are sufficiently gross to be demonstrated 
angiographically and include abnormalities of the 
proximal large arteries, neovasculature, regional 
blood flow alterations, and obstruction of the drain- 
ing veins. Such changes can be present in varying 
degrees, singly or in combination, and collectively 
as the basis for the angiographic diagnosis of the 
presence and extent of malignant tumors. At times, 
contrast enhancement of tumor versus normal tissue 
can be achieved with pharmacologic agents, com- 
monly epinephrine, based on observations that ab- 
normal vesscls present an abnormal response. 

However, all of the usual abnormalities occasion- 
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ally may be absent and a proved malignant neoplasm 
may exhibit complete avascularity such as would be 
expected in cysts and fluid collections. Also, a num- 
ber of benign processes may exhibit abnormal vascu- 
larity similar to that seen in malignant tumors. 
Among these are benign bone tumors, benign visceral 
tumors, inflammations, reparative neovascularity 
following surgery or trauma, developmental ab- 
normalities, and hyperplastic conditions. 

The authors conclude that, despite the presence of 
some pitfalls in the differentiation between benign 
and malignant lesions, angiography supported by 
enhancement techniques (magnification, photo- 
graphic subtraction, and vasoactive drugs) remains 
as a most useful technique for establishing the exist- 
ence of malignant neoplasms, to define their extent, 
and to assist in the selection of the best site for 


biopsy.--Edward B. Best, M.D. 


Tessmer, Cart F, Hrcoveic, MARTIN, 
Tuomas, Forrest B., Furrer, LiutiaN M., 
and Castro, JoserH R. Serum copper as an 
index of tumor response to radiotherapy. 
Radiology, March, 1973, 706, 635-039. 
(From: Departments of Anatomic Pathology, 
Medicine, and Radiotherapy, The University 
of Texas at Houston, M. D. Anderson Hos- 
pital and Tumor Institute, Texas Medical 
Center, Houston, Texas.) 

There is substantial evidence that the serum cop- 
per level (SCL) provides an index of disease activity 
in Hodgkin's disease, for it is characteristically ele- 
vated in this condition. Since SCL decreases as a 
response to treatment, even in advance of any other 
clinical means of evaluation, it is of interest to exam- 
ine certain factors that may alter the SCL and deter- 
mine its reliability as an index of response in patients 
with Hodgkin's disease who are treated by radio- 
therapy. The normal adult SCL has been determined 
to be about 101 ug./100 ml. and has little variation 
in relation to average diets. Since elevations are noted 
in late pregnancy and when estrogenic substances are 
injected, these factors must be considered to avoid 
misinterpretation of results. 

'The following groups of patients were included in 
this study and the results were tabulated graphically: 

1. The elevated SCL returned to its normal value 

in each of 6 patients with Hodgkin's disease who 
had a complete (favorable) response to radio- 
therapy. 

2. The elevated SCL decreased somewhat but 
failed to return to its normal value in each of 
5 patients with Hodgkin's disease who had only 
a partial response to radiotherapy {did not 
reach clinical remission). 

The elevated SCL remained high in 1 patient 

with Hodgkin's disease who had a complete 

(favorable) response to radiotherapy and was 

taking an estrogenic substance. 
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4. A control group of 10 cases of prostatic carci- 
nema treated with large doses of irradiation not 
oniy had normal SCL values, but these showed 
ra relation to the treatment (1 case was taking 
an estrogenic substance prior to treatment and 

ucl an elevated SCL, but this returned to nor- 


mal after the drug was stopped). 








Each group is discussed as wel] as the mechanism 
and sigaificance of elevated SCL in Hodgkin's dis- 
ease. Ft is concluded that SCL is the only biochemical 
test that has a clear relationship with disease ac- 
tivity. incidentally, correlations of SCL have been 
noted wath blast cells in the bone marrows of treated 
acute leukemia patients and the relation of SCL to 
these farms of neoplasia is somewhat consistent with 
reports of recognized stimulation of the reticuloendo- 
thelial system by estrogens.—Pauí M. Kroening, 


M.D. 












RADIOISOTOPES 


Larsem, Sreven M., Mitper, MicnaeL S., 
and Jounsron, GERALD S. Interpretation of 

=Ga photoscan. F. Nuclear Med., April, 
. Tf, 208-214. (Address: Michael S. 
Milder, Department of Nuclear Medicine, 
Clical Center, Room 1B-44A, National 
Inssgtutes of Health, Bethesda, Md. 20014.) 


Gallem 67 photoscanning has been used for tumor 
visualization and has tumor-specific properties for a 
number of epithelial and lymphoreticular neoplasms. 

The zuthors studied whole body scans using Gaf? 
in 488 gatients. The patients had documented neo- 
plastic diseases or a high suspicion of malignancy. 
A dose of 35 uc/kg. Ga® citrate was injected intra- 
venous s and whole body scans were made 48 to 
72 hours later. Purgatives were given for 2 days to 
remove Ga® from the colon. 

‘The normal scan pattern of Gaf distribution, prob- 
lems of interpretation caused by physiologic concen- 
tratiote of Ga?, and the anatomic distribution and 
scan appearance of the lymph nodes involved in neo- 
plastic Jiseases are discussed. 

The kidneys excrete 12 per cent of the dose during 
the first day and contain the highest concentration 
of the Ca. The fecal route of excretion is predomi- 
nant aer the first day. The highest concentration 
of the Ga? at 48 to 72 hours is in the liver, spleen and 
bones. Gne-third of the Ga is excreted in the first 
week and the remaining is distributed in the liver 
(6 per cent), spleen (1 per cent), kidneys (2 per cen t) 
skeletom (24 per cent), and other soft tissues 
(34 per cent). 

‘The greatest concentration of the Ga® in the head 
and neck is in the nasopharynx as seen in the frontal 
projecten and in the occiput in the posterior projec- 
tion. The Jacrimal and salivary glands also concen- 
trate the Ga". The sternum may obscure para- 
trachea: and hilar lymphadenopathy in the frontal 
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projection of the chest and lateral projections are of 
value in these cases. The normal liver uptake of the 
Ga“ obscures tumors in the liver if the tumor cells 
take up the Ga. Lymph nodes are normally. not 
visualized and if visualized, indicate disease Benign 
tumors have not been visualized. 

Gaf acts as a bone scanning agent simila- to FIS 
and Sr? with localization in the axial skeleton and 
the epiphyses of the long bones. The Ga? scn shows 
more soft tissue background and less dis-al long 
Charles W. Cooley, M.D. 


bones. 


ULTRASOUND 

SINHA, Sacucnipa N., Hoescuen, Rorerr J., 
and Minter, ANTHONY. Diagnosis of left 
atrial myxoma by echocardiography. Caza. 
M. A. Ja Feb., 1973, 708, 332-334. (Ad- 
dress: Dr. S. N. Sinha, Department. of 
Medicine, St. Boniface General Hospital, 
409 Tache Avenue, Winnipeg, Menitoba, 
Canada R2H 246.) 


This report adds 2 further cases of atrial myxoma 
diagnosed by echocardiography to the 9 already re- 
ported in literature. 

Both patients, a 43 year old male and a 61 vear old 
woman, nad long, nonspecific histories of weakness, 
fatigue and fever with diastolic murmurs. 

At echocardiography, the typical appeararce of an 
atrial myxoma was seen: a mass of echoes behind 
the anterior left leaflet of the mitral valve. Atrial 
myxoma was only a remote suspicion in both cases, 
and 1 echocardiography was performed primarily to 
evaluate atypical mitral disease. 

The operative findings in both cases were large 
atrial myxomas attached by pedicles; they were suc- 
cesstully excised. 
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The authors find that the optimal technique is 
placing the transducer at the cardiac apex and 
directing the sound beam along the Jong axis of the 
ventricle through the valve into the atrium.— Roger 


C. Sanders, MRCP, F.F.R. 


Rosinson, Hucu P. Detection of fetal heart 
movement in first trimester of pregnancy 
using pulsed ultrasound. Brit, M. Y, Nov., 
1972, 4, 466-469. (From: Queen Mother's 
Hospital, University of Glasgow, Glasgow, 
C3, Scotland.) 


A technique for the detection of fetal heart move- 
ments in the first trimester of pregnancy using pulsed 
ultrasound is described. With the bladder full, the 
patient's abdomen is scanned with the B-mode facil- 
ity and the gestational sac is located. Electronic 
markers are placed along the beam in a position 
above and below the fetal echoes. The transducer is 
then held so that the ultrasonic beam traverses the 
fetus and the A-scan display is examined while frac. 
tionally moving the transducer until pulsatile echoes 
are seen. The original B-scan display is then con- 
verted to time-motion, or M-mode, and the fetal 
heart motion is recorded on Polaroid film. 

The author reports that with practice the maxi- 
mum time taken to locate the fetus te record the 
heart movement is less than 5 minutes. 

Vifty-six patients with fetuses of a gestational age 
less than 15 weeks were examined, and 42 were 
shown to have normal heart movements. All of the 
remaining 14 patients in whom the fetal heart was 
not detected subsequently aborted. The author is 
using this technique for serially monitoring patients 
with threatened or recurrent abortion and considers 
that it may be preferable to routine urine pregnancy 
testing. Roger C. Sanders, MRCP., FER, 
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Picker Cassetteless Radiography 
starts paying for itself the day 
we install it. 


® 


ONE OF THE CIT- COMPANIES 





Cassetteless Radiography is a fresh, innovative solution 
to the problems that face nearly every Radiological 
Department: Pressure to produce more examinations, 
shortages of qualified personnel, funds, space. 

Picker was and is first in the fiad of Cassetteless 
Radiography, having introduced th» concept over 
three years ago with the Automatic Chestfilmer 
System. In combination with Pickers latest innovations 
—Rapido*, Rap-X'" film transport, and Diplomat" 
processor—this equipment can handle an estimated 70% 
of the needs of the busiest Radiology Department and 
do it at a lower cost. Additionally, Picker Cassetteless 
Radiography produces diagnostic irr ages of superb 
quality free from artifacts caused be dirty, 
hard-to-handle cassettes. 
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Appropriate film size 
film moves au 
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errors, 
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Rapido is an entirely r 
concept—a high-speed 
horizontal Bucky table 
capable of boosting pat 
throughput by a factor c 

or four times. Àn estimat 
third (or more) of the ave 
Radiology Department's 
caseload can be handled b 
the Rapido. Since Casettlele 
Radiography requires fewe 
personnel, it enables 
technologists to concentra! 
on the patients, and result: 
in lower costs than ever 
previously thought possibl 











Technologist remotely controls Rapido 
which feeds film into through-wall Rap-X film 
transport system. 





Radiologist retrieves film from Diplomat 
processor for viewing within an average time, 
from exposure, of about 120 seconds, depending 
on length of conveying system. Improved 


diagnostic image quality with Cassetteless 
Dadinnranhy minimizes retakes. 


Automatic Chestfilmer System. 
The original Cassetteless Radiography 
System introduced by Picker over three 
years ago. The Chestfilmer increases 
productivity substantially, is capable of 
handling a third (or more) of the average 
Radiology Department's demands in a 
single room. Users in scores of institutions, 
including hospitals of under 300 beds, 
claim time and money-saving dividends. 











A picture of productivity. Ten patiens can be x-rayed within a 15-minute 
time span by the Chestfilmer System or in 20 minutes with Rapido. 





i Rap-X modularized film 
conveyor system interfaces 
to Rapido with special 
adapter. Standard Rap-X 
conveyor modules couple 
end-to-end. Other types of 
available modules (tum-roll, 
various-length straight 
sections, single and 
multidirectional) give 
system designers great 
flexibility. Conveyor 
installation can be above- 
floor, flush-floor or through- 
wall for remotely located 
film processor serving one 
or several x-ray units. 


Diplomat Processor. The 
smallest processor made 
having such a high 
performance capability. 
Employs a high-speed film 
conveyor system that moves 
the x-ray film through 
controlled developing, fixing 
and drying phases in as 
little as 90 seconds, 
dry-to-dry. Can handle up to 
525 average-size films per 
hour. Features reliable, 
uncomplicated design with 
no mixing valves to adjust. 
(If caseload warrants, two 
or more processors 
can be used). 








filmer with Rap-X 
feeding into a Diplomat 





aYutomatic Chestfilmer System with 
p-X film conveyo tem and 


‘OMmat automatic processor. 
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We call this our Auto Alternator but it is 
really a time machine. Though it exists in 

a taree dimensions, it does some very interest- 
iag things with the fourth dimension: time. 


The most amazing thing it does to time is 
save it. i 
A lot of it! 
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This is the magazine 

' trolley. 

It i$ easily loaded with 
films and wheeled into 
the viewing room where it 
slides quickly into place 
in the Auto Alternator. 
Over a hundred films are 
ready to be read without 
waiting for one-at-a-time: 
loading and unloading. 
Just one spare magazine 
will provide this fast 
changeover. 
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This is the viewing screen , 


of the Auto Alternator. It 
illuminates eight 14 x 17 
films in as little as 7 seconds 
after you call for them. 
These are selected from over 
a hundred stored in a 


‘magazine. The screen is 


divided into eight sections 
—each with its own light 
bank—and only the sections 
behind the radiographs 
need be illuminated. Of 
course, the lighted sections 
automatically dim while 
frames are changing. 
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This is the switchbox. 

It has buttons to movs the films and 
switches to control the lights. Pushing any 
button returns à pair of frames to the 
magazine and brings up another pair with 
eight new films to view. 

All this in just seconds! 
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A strange thing happens to your 
clock when you use an Auto 
Alternator. There seem to be about 
twenty minutes more in every 
hour. Which means more films can 
be read every hour. All because 
films don’t have to be removed 
from envelopes, or put up, or 
taken down or replaced into 
envelopes by the radiologist. 





Write for more information. 


PHILIPS | END MeCN ee ee HC. 


710 Bridgenort Avenue Sheltan Cann NGARA 
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TO Cassettes in 
remote system 
(AOIOGaphy, 
fluoroscopy ano 
tomography. 
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Cutur 2000. 
The firstremote 
Cassotto-froo 
systern. 


It all starts with a carriage. 

150 feet of roll film, equal to an 
average of 175 exposures. 
Daylight loaded simply ana 
easily. 
From this moment on, the 
Futura 2000 performs all 
operations automatically. And 
all from the remote control 
console 

You push-button select 
film sizes and divisions. The film 
is then cut and programmed 
through the x-ray system. 
Correct size-cormect exposure - 
patient identification- exposed 
film collection and processing- 
all fast, reliable and completely 
automatic. 

You can quickly remove 
the exposed film magazine at 
any time. Once inserted in 
the automatic untoader, the 
eceiver is emptied film by film 
nto the automatic processor. 

You can have processed 
Im in 420 seconas. 

Futura 2000, saving you 
time; improving reliability, and 
giving you better film quality. 
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Total command 
at the control console. 


Futura 2000's control console is completely 
solid state. With it you control every step 
of your examination. 90° / 30» tilting. Tube 
angulation and rotation. Table toco 
movement. Film size and division. Film 
transmission and patient identification. 
Collimation. Image intensification. Mode 
selection for radiography, fluoroscopy, 
tomography or zonography. All automatic. 
All at the tips of your fingers. 

In Futura 2000, the most advanced 
remote x-ray system ever. 


CGR MEDICAL CORPORATION 
2519 Wilkens Avenue, Baltimore, Maryland 21203, (304) 233-2300 


CGR CANADA LTÉE-LTD. 
500 Boulevard de l'Aeroparc, Lachute, Quebec, (514) 562-8806 





FOR DEPENDABLE ANGIOGRAPHY 
L-F FRANKLIN FILM CHANGER 





i The reliable, highly mobile L-F Franklin Film Changer, single or biplane, delivers 
| excellent diagnostic films. Roll film eliminates tedious cut film handling for each 
series. Permits up to 54 exposures without reloading; daylight installation and 
removal of magazines. Programmed film speeds of 0, 1, 2, 4, and 6 films per second. 


FOR MORE DETAILED INFORMATION, 
CALL YOUR X-RAY EQUIPMENT SUPPLIER OR WRITE DIRECT. 


A LIEBELFLARSHEIM 


SYBRON CORPORATION 












Products for 
Better Health 
from Sybron 


111 East Amity Road, Cincinnati. Ohio 45215 U.S.A. 
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Announcing: Anew, 
reduced-cost processor 
that’s tabletop size...anc 
delivers high-quality 
radiographs in 

about 212 minutes. 


If you think reducing the overall costs of your 
radiology department is important, then think 
about how the new M7 can help you, starting 
with the reduced initial investment. It's compact, 
efficient and versatile. And consistently delivers 
high-quality radiographs...quickly, at waist level, 
automatically. It processes all listed sheet and 
roll sizes of KODAK RP X-OMAT and KODAK 
X-OMATIC Films in just about 2/2 minutes. 

And here's a big cost-saving feature...the 
built-in automatic standby control unit reduces 
power and water consumption as well as 
processor wear during intervals when it is op- 
erating for extended periods without film 
being processed. 

One more thing, the M7 is quiet...so quiet 
that it can operate right next to viewing areas 
without causing excessive disturbance or distrac- 
tion. And all components are readily acces- 
sible for ease of servicing. 

For 90-second automatic processing, theres 
still the popular KODAK RP X-OMAT Processor, 
Model M6A-N. 

For more information about the new KODAK 
RP X-OMAT Processor, Model M7, consult your 
Kodak Technical Sales Representative. 


Eastman Kodak Company 
Radiography Markets Division, Rochester, N. Y. 





When it comes 
to patient-film 
identification, 
you can't beat 
the system. 





Step 1 Type or write 
patient data on special label. 












Step 2. Mount label on 
Chron-I-Sert insertion strip. 





Halsey Chron-I-System. 
t lets you see the problem 
in a new light. 


New Halsey Chron-I-System prov des positive Brus. 

patient-film identification in ordinary daylight — Stepa: , Insert Chron-l-Sert 

without opening the cassette or entering the darkroom. Imo: FACIE he Ew pars 
Chron-I-System is a simple 4-step technique that ` LE 

takes only seconds. The System consists of special 
labels, insertion strips, an Exciter and Halsey 
Chron-I-Settes, It's extremely flexible — can also be 
used with patient "Charge Plate" imprinters — 
and permits positive film identification before or after 
X-ray examination. Chron-I-System requires no 
X-radiation, thus,no “burn-out” or “coring cut off". 
It eliminates identification printers and minimizes 
the possibility of film misidentification. 
Halsey Chron-I-System. You can't beat it for speed or 
efficiency. Call your dealer for a demonstration today. 





—— MEDICAL PRODUCTS DIVISION . 


JSR> NITED STATES RADIUM CCRPORATION Step 4. Place Chron-I-Sert in 


1425-37 STREET/BROOKLYN, N.Y, 11218/(212) GES-t700/TWX 710-584-2388 Chiron-I-Sette slot Remove in 3 seconds, 
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PRECISION SKULL UNIT 




















® Examinations with or with- 
out Bucky 


H Two angulations with 
Bucky grid alignment 


m Remote controlled tome 
graphy (5. speeds and 
layer thicknesses) 


H Simultaneous tomograp 
is possible 


W A complete set of acce 
sories: bi-plane cassett 
changer, light beam dia- 
phragm, set of localizers, 
lateral cassette-holder, de- 
vice for radiography of the 

mastoids and optic canal. 
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125 


LE BATTERY-OPERATED X-RAY UNIT 


mA at 125 Kv y 
DNOMY: 10,000 mAs 
SRATED AND LOGIC 
"UITS EVEN FOR THE xd 
1 POWER PART 


OF USE: 


E- 











ushbuttons only: kV-mAs with digital 
ding (kV adjustment from 55 to 125 kV 
] mAs adjustment from 1 to 300 mAs). 










| e S ARPI brakes for X-Ray 

| centering are controlled by a single 
on. This pushbutton also controls 
ntering device with high intensity 
lamp thus permitting its use in 
ngly lit rooms. 




















lorized displacements by means of 


QUALITY OF RADIOGRAPHS: 


W High focus-patient distance (maxi- 
mum focus-floor distance is 81"1/8). 


W Possibility of exposures in all inci- - 
dences (double obliquity of the. 
X-Ray beam). " 


DIN IT? 


i i E . .05. . É Š .R Y z — AR 
1EILE TI dal Via Monte Albenza, 9 - 20052 MONZA (Italy) - Tel. 74.05.41 ; Telex 33.191 Telegr. Raygen-Monza NE 


THERMOGRAPHY is recognized fof early 
detection of breast cancer, 


THERMOGRAPHY is important i in tke di z 
of orthopedic problems,vascular diso 
inflammatory conditions and other di 


AGA THERMOVISION’is used in more! 
around the world thanthenexttwo — 
thermographic systems combined. 


please turn the page 





This new 12-page brochure gives i 
you detailed information on AGA THERMOVISION” 7 
and Medical THERMOGRAPHY. ~ . H 


MGA E hermesdisiim 650 Medical 
ihs 


ja nti cot quet nod svate for 
clinical thermonrt aps 





Please request your copy of the 
brochure on this coupon. 

If you prefer, call (201)866-3344 
and we will arrange a personal 
discussion or AGA THERMOVISION 
demonstration. 





AGA Corporation, 550 County Avenue, Secaucus, N.J. 07094 
CJ Please send me the AGA Thermovision brochure. 


O Please phone me. 





affiliation 





address 





city state zip code 
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NEW PUBLICATION: 


ATLAS OF ORBITAL RADIOGRAPHY by Judah Zizmor, M.D., New York, : 
New York and Guido Lombardi, M.D., Milano, aly. ft 


This superb atlas is a R guide for radiographic diagnosis of many orbital diseases; 
injuries and congenital anomalies. It deals with the rare, once-in-a-lifetime conditions as 
well as common occurrences like “blow-out” fractures of the orbit and intraocular foreign 
bodies. This book is a uniquely convenient reference ‘or all radiographic problems of the 
orbit. - * 

180 pages, 240 figures, $25.00. 









Also: 
TELEVISION IN DIAGNOSTIC RADIOLOGY by Robert D. Moseley, Jr., 
M.D. and John H. Rust, Ph.D., Chicago, Illinois. 
447 pages, 186 figures, $20.00. 


AESCULAPIUS PUBLISHING COMPANY 
903 South 21st Street 
Birmingham, Alabama 35205 









A For Clinica! PHAROS 
oon 6 nucon "CURTAINED" 
at ev Nd Lectures. | ` ILLUMINATORS 
9 Fit any 2x2" lam ` For Better Viewing 
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Viewer or Projector PHOTOREPRO 
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AUTOMATIC with push-button operated motor- 


TYPICAL RELEASES ized curtains and stepless brightness con- 
1-3 SOME APPLICATIONS OF LIVER SCANNING at trol. 
n aee ri iat cone A ...-47 slides.. $19.00 

by Gerald S. Freedman, ) , and Arne Youngberg i i j 

by Gerald y Freedman, | MD and “Aine Y unzheri, AUTOMATIC-HI the impressive new model with 
1-4 LUNG SCANNING AND GAMMA CAMERA STUDIES brightness increased by 50%. 

USING 131 1-MAA and 133 Xe wars 40 slides.... $19.00 * * * 

by G rald S. Freedman, M D., and Jeffrey Blau. M.D., 

Yale Nex Haven Hospit:l New Haven, Conn, PHOTOREPRO with manually operated curtains 
1-5 RADIONUCLIDE, EVALUATION OF SPLENIC DIS built-i i i 

EN p R etamos or nge PS gaa | BB Spotlight Hien Light Intensi 

w Gerald $ Freedman. M.D., t P. Spencer, ? anc id : 

J. Walnraud M.D., Yale New Haven Hosp., New Haven, EU us of step ess adjustable Viewing Area. 
"Ho UM É— DAP or General Inspection, Spot Viewin d 
2-384 PERIPHERAL VASCULAR SEASES (3; | color) i g an 

ere Rd A dm sil DISENEN a Jia A $24.00 Photoreproduction. ' 
2-3B PERIPHERAL VASCULAR DISEASES (all in color) M Es ox 

deg T gurc-——À 224 B0. slides s 24. 

hy ais Winsor, ALD. Heart esci Foundation. te 3500 CLASSIC the manually operated standard model 

: : with 6-level or stepless brightness control. 
* * * 
ORDER DIRECT e For other series, i 
ries, ask for Catalog C. HI-INTENSITY extra brightness (135 W.) 9-level 
or stepless light intensity control. 
MEDICAL FILM SLIDE DIVISION * 
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Siemens introduces a 
self-contained system 
for mammography. | 
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The Mammomat features 
a three-phase generator 


with automatic programmed 


exposure technique and 
electronic kV stabilization. 


The Siemens Mammomat is a 
dependable, easy-to-use system for 
producing radiographs of the entire breast 
using cranial-caudal, lateral-medial, or 
axillary projection. 

The entire system can be vertically 
adjusted by means of a counterpoised 
supporting arm so that the patient can be 
in a standing, sitting, or supine position. 
Beam projection can be rotated through 
270° Optimum positioning is facilitated 
with a transparent adjustable compression 
cone and base plate. 

The programmed exposure of the 
Mammomat is controlled with push- 
buttons that select four different com- 
binations of kV with the highest possible 
tube current and proper film density. The 
iontomat automatic exposure timer 
orovides consistent film blackening. 

A new type of rotating anode tube 
combined with a high-power three-phase 
generator makes possible exposure times 
as short as 0.5 second. 

For more information on the 


Mammomat, contactSiemens Corporation, 


Medical Systems, 186 Wood Avenue 
South, Iselin, New Jersey 08830. 





SIEMENS 





Patient is shown here in sitting position. Standingvor 
supine positioning is also easily accomplished. 





scu fec tg 
A transparent film holder assures correct alignment of 
the breast in relation to the ionization chamber. The 
tube head is easily adjusted for rapid change of beam 
projection through 270* 





-one radiopaque for 


only one procedure 





specifically designed for accurate 
well-tolerated retrograde cystourethrography 


- Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesir- 
500 ml. bottle for dilution with sterile water or able effects have been reported following its 
5 per cent dextrose solution. administration in clinical investigations.* 
Complete ina single unit. For greater dilution Data on file at Sterling-Winthrap Research Institute. 
capacity— calibrated bottle conveniently suited T" 
capacity calibrated D Men d E the specific for retrograde cystourethrography 


to 1 to 1 dilution. For flexible dosage range— 


concentration is easily adjusted over a New Hypaque-C Sto 
wider range. 
brand of 


meglumine diatrizoate, USP 


. 


a logical addition to 
the expanding Hypaque* 
product line 


Hypaque-Cysto* 


brand of 


meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 
Description: Hypaque-Cysto is a radiopaque medium whicr 
contains approximately 141 mc. organicaily-bound iodine pz* 
mi. it is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine sait of 3,5-diacetamico-2,4,6-triiodo- 
benzoic acid (Ci 4H54 I; N«O«s). The viscosity is 1.94 cps at 
25°C. and 1.42 cps at 37° C, Tre pH is adjusted with hydro- 
chione acid or meglumine soiction. Hypaque-Cysto is clear 
and colorless to pale yellow. it should be protected from 
strong light. The solution is relatively thermostabie and may 
be autoclaved. Calcium disodium edetate 1:10.000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation or other undesirable effecte 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or miid discomfort. The volume required to fiil the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normai adults is generaily 200 to 300 mi., 
and rarely, up to 600 mi. Capacity at birth is 20 to 50 ml., and 
increases about 400 per cent in the first year. In children 

3 to $ years oid, bladder capacity is 150 to 180 mi. In 
children older than 8 years, it is in the low adult range. 

in disease, bladder capacity in adults may vary from 50 mi. in 
neurogenic "refiux" bladder to over 1000 mi. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect refiux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 


* 





Final Solution 








To Make Add Contains 
Serile water 
Finai Final or §% dextrose 
conc. volume solution lodine 
30 % 250 mt. ~ 141 mg./ml. 
25 95 300 m!. 50 mi. 118 mg./mi. 
21.4% 350 mi. 160 mi. 101 mg./ml. 
20 96 375 ml. 125 mi. 94 mg./ml. 
18.895 400 ml. 150 mi. 88 mg./mi. 
16.7% 450 mi. 200 mi. 78 mg./mi, 
15 % 500 mi. 250 mi. 71 mg./mi. 





How Supplied: Calibrated 500 mi. dilution 
bottles containing 250 mi. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
able seal and screw neck. 







Winthrop Laboratories 
New York NY. 16018 
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Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 





Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way ot 
getting lost, misplaced or destroyed. it is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes"; they 
so carefully store and provide on instant notice so much knowl- 
edge of timelv value. 


The cost per "Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 
"Vigilant Volumes" are handsome library additions too, real con- 
versation pieces, These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journai issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume, Within 
45 days after receipt, bound volumes will be shipped to you. Price 
subject to change without notice. Please remit 50g per volume for 
return transportation and handling. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Lid. 


(Authorized Binders of All Journals) 
4440 W. Roosevelt Rd. 
Chicago. Hilinols 60624 
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ed at Varian fa 


Clinac 18. 
. Thenew keystone for 


Varian’s new Clinac 18 medical linear 


accelerator offers a unique combina- y 


tion of photon and electron beam 
in a compact machine at a 
compact price. The 10 MV 

photon beam output of up to 
5C0 rad/min at a meter assures i 
short treatment times while the wide 
electron energy range satisfies a 
broad variety of treatment require- 
ments. 


Select Optimum Modality 

for Each Patient 

The Clinac 18 electron mode offers 
a choice of 6, 9, 12, 15 or 18 MeV 
(average energy incident on the scat- 
tering foil) with field sizes of 4 x 4 cm 
to-25 x 25 em at 100 em. A simple 
push button mode change provides a 
flattened 10 MV photon beam at dose 
rates up to 500 rads/min at 1 meter 
with field sizes from 0 x 0 cm to 35 x 
35 em. In the arc therapy mode the 
Clnac 18 delivers preset doses vari- 
abie from 0.5 to 5.0 rads/degree. 


Maximum Utility and Safety 

/srian has designed the Clinac 18 to 
accommodate the intensive treat- 
ment schedule requirements of most 
radiation therapy centers. The Clinac 
18 is simple to operate. The 100 cm 
isocentric mounting and Varians ver- 
sare treatment couch facilitate ac- 
curate patient setup. Safety features 
or the control console include push 












verification, and duai dosimetry are 

among the many features of the Cligac 18 console. 
button interrogation circuitry and a 
dual dosimetry system to assure the 
integrity of dose measurements. Fur- 
ther, the Clinac 18 is compatible with 
Varian’s record and verify system, 
CART-D. This system allows the 
therapist freedom to initiate sophis- 
ticated treatment procedures with 
confidence that they can be accu- 
rately and swiftly implemented. 


Nominal Room Size 

For all its power the Clinac 18 is nota 
big machine. The recommended 
room size of 20 x 20 x 9 is only slight- 
ly larger than that required by Varian’s 
Clinac 4 or the average rotational co- 
balt machine. 


Immediate Product Aeceptance 

Because of the clear advantages of 
the Clinac 18, twelve radiotherapy 
centers have already ordered the ma- 
chine. This immediate acceptance 
means that Clinac 1& users will be 
able to benefit from the exchange of 
application data with a large number 
of other institutions. Advanced pro- 
duction line manufacturing tech- 
niques and test procecures similar to 


a radiation therapy center... = B 5 


those employed on the widely us 
Varian Clinac 4, are designed to 
sure uniformity of mach 
characteristics. 


World Wide Service 
Varian is the leading medi 
Faccelerator manufacturer wot 
gy wide. The Clinac-18 is backed 
the most efficient medical linear 
celerator Service support group in| 
world. Service is one of our best r 
ommendations and we invite you 
ask for Varian’s customer list a 
check our credentials. 


Write us. 

Forabrochure and other informat 
on the Clinac 18, write Varian Rac 
tion Division, 611 Hansen Way, P 
Alto, California 94303; telepho: 
415/493-4000. In Europe, Steinh 
serstrasse; 6300 Zug, Switzerlai 
Russell House, Molesey Road, V 
ton-on-Thames, Surrey, England. 
South America, Alameda Lore 
1834 ZC 5 Cerqueira Cesar, $ 
Paulo— SP— Brazil. 
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Nuclear-Chicago proudly announces its new signs 
of growth: Searle Analytic and Searle Radiographics. 
For seven years we have had two separate sales 
organizations; now we have two separate companies. 
Together, they share the work and responsibilities 

of the former Nuclear-Chicago. They continue our 
world-wide reputation as the foremost name in 
nuclear medicine. And they bring the future of 
medical technology even closer. As our new names 
suggest, Searle Analytic and Searle Radiographics 
concentrate all our expertise on two major fields. 


We've given both fields many outstanding products 
to work with. Like our analytic line of Isocap'" and 
Mark II* Liquid Scintillation Systems, Automatic 
Gamma Counting Systems, and complete Radioassay 
Data Systems (now under Searle Analytic) for the 
researcher and Clinician. And our Pho/Gamma?, 


Searle Sales and Service Offices in Major Cities World Wide 





Pho/Dot®, and Clincom™ Data System (now 
under Searle Radiographics) for the physician 
performing gamma imaging. They're today's 
bench mark systems for tomorrow's specialized 
needs. And they're the solid groundwork for our 
companies' growth to meet your new demands. 


And just as at Nuclear-Chicago, every serviceMan 
appreciates the importance of your work—and 
realizes how vital it makes his. Our total service 
organization will continue to dedicate their 
combined expertise and knowledge to both 

Searle Analytic and Searle Radiographics customers. 


So watch us grow. We've been productive in your 
field for 27 years. Now that we've made 

two names for ourselves, we'll serve you 

better than ever. 
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